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ELECTRICAL ABSORPTION BRAKES. 

The absorption brake for testing motors and prime movers 
still furnishes a standard test, in spite of a number of minor 
inconveniences and difficulties. Where possible, it is desirable 
to use the Hopkinson test, in which power is circulated,-and 
only the losses of the machines are expended. But the Hopkin- 
son test is not entirely free from objections, for it is not easy 
to separate exactly and apportion the losses to the different 
machines taking part in the test. Absorption brakes have been 
devised on a number of principles, some employing mechanical 
friction to dissipate the mechanical energy developed by the 
motor, others using electrical friction for the same purpose. Each 
type has some advantages of its own. The electrical type is, in gen- 
eral, easier to control. An example of this class was constructed 
and tested recently by Messrs. D. K. Morris and G. A. Lister, 
and is described briefly in this issue. This brake is interesting 
not only on account of its performance, but because of the 


theoretical investigations which have been carried out upon 1t. 


PRACTICAL WIRELESS TELEGRAPHY. 

Occasionally reports are made of an unusual distance of 
transmission of a wireless telegraph message, but of the daily 
working of the wireless system little or nothing is heard. Not 
long since mention was made of a determination to use this 
means of communicating with vessels near the coast, in order 
to increase the weather bureau service; and during the trans- 
atlantic race just finished, frequent mention was made of wire- 
less messages transmitted from ship to shore or from ship to 
ship, giving the location of certain of the competing vessels. 
These instances call to mind the fact that wireless telegraphy is 
being used freely on shipboard, but it is probable that few 
except those who cross the ocean on some one of the liners 
equipped with wireless apparatus appreciate what this service 
means to the sea-going vessel. 

In June of last year it was announced that one of the 
steamers of the Cunard system had kept in touch with one or 
the other shore during the trip across the Atlantic, and since 
that time it is said that overlapping of the messages when in 
mid-ocean has been the rule rather than the exception, the 
vessels of this line almost invariably getting in touch with 
the shore ahead before losing touch with that they were leaving. 
While, under ordinary conditions, it would be quite satisfactory 
if the vessel were in touch with one shore or the other through- 
out the entire if a greater range were secured the 
system would be so much the better and more reliable; and 


voyage, 


that this can be done satisfactorily was demonstrated by the 


recent trip of the Cunarder Campania, which arrived in New 


York early on the morning of Saturday, May 27. After leaving 
Liverpool on the preceding Saturday, the Campania began to 
receive messages when 300 miles out from Poldhu, and daily after 
that many messages were received relating to current events of 
most interest to the passengers. On Tuesday morning the Cunard 
bulletin announced that during the night the Campania had 
been in direct communication both with England and America; 
wireless messages were received from the Marconi stations at 
Poldhu, England, and at Cape Cod, Mass. 
Reuter’s agency, 


The messages from 
England were sent out by and those from 
America by the Associated Press. The signals were strong and 
clear. The first message from this side was received about 
three o’clock in the morning, when the Campania was about 
1,800 miles distant from Cape Cod, and 1,000 miles distant 
from Poldhu. On Wednesday, when the Campania was almost 
in mid-ocean—being 1,640 miles from Liverpool and 1,616 miles 
from New York—messages were received from both shores; 
and again on Thursday, signals from both stations were 
recorded. The Cunarder bulletin published on Thursday on 
the Campania contained news received from Poldhu when the 


vessel was 2,080 miles from that station. These messages were 


871 





872 


among the longest ever received over so great a distance. They 
were strong and clear, and it was evident that communication 
could have been kept up from Poldhu longer had not the 
approach of the vessel to the Cape Cod station made it advis- 
able for the Poldhu station to stop sending. Thus, it will 
be seen that the Campania was not only in constant communi- 
cation throughout the entire trip, but that for three days she 
remained in communication with both shores. 

These messages, it will be noted, are sent in one direction 
only: from the shore to the vessel. Messages are sent in the reverse 
direction normally about 150 miles, and, when conditions are 
favorable, about 260 miles. The limiting factor here is the 
equipment and the amount of power available on the vessel 
for wireless communication. If vessels could put more power 
at the disposal of the wireless system, much longer distances 
could be covered. It is noteworthy that this service was per- 
formed under actual working conditions. There was no special 
preparation for making a record, the messages being sent and 
Now that the ability to keep in 


touch with the world during an ocean voyage has been demon- 


received as routine work. 


strated, much of the dread which many feel regarding sea 
voyages should be removed. It only remains to provide the 
requisite power in order to make communication from the vessel 
When this 


becomes possible, a great safeguard will be added to ocean travel, 


to the shore continuous throughout the voyage. 


and the triumph of wireless telegraphy will be complete. 





INSULATORS FOR ELECTRICAL WORK. 

Nearly every great art depends for its progress upon the 
progress made in other arts. The engineer, in his work of 
controlling the natural forces, not infrequently is confronted. by 
new conditions which require the use of a new material, or 
that the materials used previously be further improved. He 
then makes known his needs, and if a suitable article is not 
already available, some one generally undertakes to supply it. 
The need thus made known leads, then, to an improvement in 
an old art or the development of a new one. 

An excellent example of the development of a great art 
to provide for the needs of another is the manufacture of insu- 
lators for electrical work. The first work in developing insu- 
lators was naturally done to supply the needs of the telegraph, 
that being the father of all electrical applications. For sup- 
porting the telegraph wires many materials were used, glass 
and porcelain being finally adopted almost to the exclusion of 
other materials. Glass, because of the ease with which it could 
be worked, became the common insulator material. 

When other applications of electricity were made which 
required that wires be supported out of contact with the ground, 
the experience of the telegraph man was called upon, and the 
material which he used was employed where it would be satis- 
factory. The telephone requirements did not differ essentially 
from those of the telegraph, but, with the introduction of the 
electric light and the spread of the electric railway, and finally 
with the advent of power transmission, it was soon found. that 
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the telegraph insulator was inadequate to the work thrown upon 
it. Larger and stronger insulators become necessary, and as 
voltages rose step after step, the dielectric property—that is 
to say, the ability of the insulator to resist puncture by the 
electrie pressure—became important. Up to this point many 
materials proved satisfactory. Fair insulating property and 
good mechanical strength, with the ability to manufacture the 
article cheaply, were the governing factors. When power trans- 
mission began to be taken up in earnest, however, voltages rose 
from 2,000 to 4,000, and then to 10,000. The electrical engi- 
neer demanded a better insulator, and began to lay stress upon 
its dielectric strength. Glass and porcelain still formed the 
materials of which they were made, but radical changes in the 
shape of the insulators were made, and the sizes were much 
increased. The insulator manufacturer was still able to supply 
the demands upon him. Now, not satisfied with 10,000 volts, 
we have gone to 20,000, 40,000 and to 60,000 volts. and, in 
some instances, even higher; and we still demand of the insu- 
lator manufacturer an insulator which will be reliable under 
these tremendous strains, and can not say that he has disap- 
pointed us. He has followed the progress of high-voltage trans- 
mission; he has studied the insulator problem in every phase; 
he has found the best method and the best materials of which 
to make it; he knows the shape which will give the greatest 
dielectric strength combined with the greatest mechanical 
strength, and still the insulator will be of such a shape that it 
meets other conditions such as being cleaned easily and not 
put out of service by a rain-storm. This progress in insulator 
mamufacture has, of course, been the result of careful work. 
To turn out a reliable article requires that no step in its manu- 
facture be neglected. One can not take a lump of clay, mould 
it into the desired form, bake it, and expect to have a perfect 
insulator. He must begin his work on the clay, and first pre- 
pare a suitable material. He must then shape his insulator, 
and must shape it so that it will not be punctured by a high 
voltage, so that it will have sufficient surface to prevent leak- 
age over it. It must be sufficiently strong mechanically to 
hold the wire, and it must not be spoiled in the firing. The 
method by which this is done is recounted in an interesting 
article which appears on another page of this issue, in which 
the factory at which the famous Locke insulators are made is 
described. It will be seen from this article how every step in 
a long process is watched keenly, and how the progress of 
the material through the factory is checked at every stage; 
how the material is frequently tested so as to avoid loss, and how 
finally each insulator is subjected to a severe test before leaving 
the factory. It will be seen that the work is conducted in a 
most scientific manner, and that what one might be apt to 
look upon as merely a piece of shaped clay has really an inter- 
esting history; that there is a reason for every feature of it, 
and that its performance under any specified conditions can 
in general be predicted as accurately as that of any other 
material used by the engineer. The high-tension insulator of 
to-day is a noteworthy instance in which one art—in this case, 
ceramics—has met the needs of another. 
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TELEPHONE INFECTION. 

This seems to be the age of germ diseases. Every human 
ailment is attributed to some minute organism which, for the 
moment, has assumed an unusual activity, with detrimental 
consequences. Many diseases are believed to be spread by ,these 
germs, which are supposed to attach themselves to every object 
used by the afflicted person, and there wait for an opportunity 
to seize upon a new victim. One of these objects sometimes 
held in suspicion is the telephone, particularly the public instru- 
ments which are used by every one. ‘To see whether there is 
any truth in this matter, a recent examination was made in 
{.ondon, England, of a number of telephone instruments taken 
from public booths. These were carefully washed, and the water 
examined bacteriologically. Though the instruments were very 
dirty, no germs were found. The washings were then used to 
inoculate four-footed pigs, the two-legged variety not offering 
itself for the experiment. We are happy to say that the guinea 
pigs suffered no ill from the test. As these instruments were 
taken at random, and had doubtless been ased many times by 
affected persons, the result should allay somewhat the anxiety 
of those who feel uneasy when using a public telephone. 





THE NATIONAL ELECTRIC LIGHT CONVENTION. 

The outlook for the coming convention of the National Elec- 
irie Light Association, which will begin at Denver on Tue-day 
of next week, and conclude at Colorado Springs the following 
week, is good. The programme laid out, both as regards busi- 
ness and the scarcely less important work of sight-seeing, is 
varied and interesting. Although Denver seems to us very 
far west, it is only about two-thirds of the way across the conti- 
nent. Nevertheless, the greater part of the members in attend- 
ance will journey from the east. The scenery, however, will 
reward them for their tiring trip, and their weariness will soon 
be forgotten when they experience western hospitality. When 
Denver, surrounded as she is by magnificent mountains, takes 
them in with open arms, all thought of weariness will be 
banished by the expectation of pleasures to come. 

The convention will practically be divided into two sessions: 
the business meeting at Denver, and a pleasure session at 
Colorado Springs. During the business session a number of 
papers will be presented, which promise to be of unusual impor- 
tance, besides which there are the “question box” and “wrinkles,” 
which are always most interesting. The report on “The 
Present Methods of Protecting from Lightning and Other 
Static Disturbances,” by Mr. Alex Dow, will doubtless be a 
valuable contribution to this perplexing problem. We are not 
yet accustomed to the alternating-current commutating motor 
for purposes other than railway work, except when used inci- 
dentally, but Mr. Clarence Renshaw will speak of the possi- 
bilities of using this type of motor for other purposes. There 
are a goodly number of other papers on subjects not less impor- 


tant than these, some relating to the engineering branch of 
electric lighting, others to the business end. 

Colorado Springs is a particularly desirable place for a 
pleasure meeting, and we have no doubt that the greater part 
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of those who attend the business meeting will not slight the 
other. The railway accommodations will be unexcelled, which 
will do much toward making the trip easy. Unless all signs 
fail, this convention will go on record as one of the most suc- 
cessful held by the association. 





A LARGE ELECTRIC LOCOMOTIVE. 

During the visit made recently by members of the Inter- 
national Railway Congress to the magnificent shops of the 
Westinghouse Electric and Manufacturing Company at East 
Pittsburg, Pa., they had the exceptional opportunity of examin- 
ing one of the largest electric locomotives that has ever been 
constructed. This new monster is noteworthy in several 
respects. Besides being the largest alternating-current electric 
locomotive, it is equipped with six of the largest single-phase 
motors ever made. The locomotive is made up of two units 
normally operated together, but they can be separated and each 
used independently if desired. The complete locomotive weighs 
135 tons. It has a normal drawbar pull of 50,000 pounds at 
a speed of ten miles per hour. Each unit has three 225-horse- 
power single-phase motors, one driving each of its three axles 
through single-reduction gears. The total nominal rating of 
the locomotive is therefore 1,350 horse-power, but, as with all 
electric motors, this rating is merely nominal, as it can be 
called upon to perform much greater work for a short time. 
Other distinctive features of this electric giant are forced venti- 
lation of the motors and the method of control. Forced venti- 
lation—by which is meant that the cooling air is forced througn 
the motor in place of being allowed to circulate naturally— 
enables a much greater amount of heat to be got rid of than 
could. be dissipated without it. Forced draught has already 
been used successfully in transformer practice, and its employ- 
ment here to cool the motors of a locomotive will be watched 
closely. One of the difficulties in the construction of power- 
ful electric locomotives is the necessity of compacting 
the motors and crowding them into small spaces. As 
the output of a motor is limited, not by its mechanical 
strength, but by the amount of heat which it can dissipate, 
an increase in size in addition to other changes must be accom- 
panied either by increasing the radiating surface or improving 
the ventilation. The size of a railway motor is limited by rail- 
way conditions, and it remains to be seen how great an increase 
in output can be secured by improved ventilation. 

The method adopted for controlling this locomotive will also 
be watched closely. The variations in speed are secured by volt- 
age variations, themselves produced by means of a variable- 
voltage transformer. As this method does not make use of a 
rheostat, rheostatic losses are eliminated, and the locomotive is 
enabled to run at any speed at practically the same efficiency. 

In spite of the enormous power which can be exerted by 
this single-phase locomotive, its energy is drawn from a single 
overhead trolley wire less than half an inch in diameter—a 
remarkable result which is accomplished by using a line volt- 
age of only 6,000. This great tractor has been built for 
experimental work, and will be tested thoroughly in every 
respect. Its performance will no doubt draw attention again 
to the: possibility of substituting the electric for the steam 
locomotive. 


See Relea noses rane 
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The Electrical Properties of the Denver Gas and 


EMBERS of the National Electric 
Mi Light Association attending the 
annual convertion to be held in 
Denver and Colorado Springs June 6 to 





Electric Company. 





By C. W. Humphrey. 


central portion of the business district, 
and are always conspicuous in the day- 
time for the business activity, and at 
night for the electrical display. From these 
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11 inclusive, will be much interested in 
the developments made by the Denver 
Gas and Electric Company during the 
past few years, and also the methods now 
in vogue which have nearly tripled the 
station output in the past three years. 
It seems even more phenomenal, how- 
ever, when you stop to consider that Den- 
ver was one of the first cities in the 
United States to boast of electric lights, 
and since that time there have been many 
changes and consolidations, so that the 
Denver plant has experienced almost one 


continual round of remodeling and 
modernizing. 
In the vear 1901, Mr. Henry L. 


Doherty took charge of the Denver elec- 
trical properties and since that time the 
Denver properties have developed at a 
remarkable rate. New methods were 
inaugurated, involving revolutionary 
changes in office management and sta- 
tion operation. New and modern ma- 
chinery was purchased to replace old and 
obsolete types. The entire system of elec- 
trical distribution was gradually changed 
over to a more efficient system of three- 
wire secondaries and banked transformers. 

The offices of the Denver Gas and Elec- 
tric Company are situated in a two-story 
building 60 by 125 feet, located in the 


offices the 700 employés of the company 
are controlled, and bills rendered to over 
12,500 electrical consumers and 21,000 





candescent lamps. There are 1,600 are 
lamps connected for commercial business 
alone, and the power supplied to drive 
machinery in and about Denver amounts 
to over 9,500 horse-power ranging in sizes 
from one-tenth horse-power to 200-horse- 
power motors. Only the most modern 
and up-to-date office systems are em- 
ployed, twenty-eight loose-leaf consumers’ 
ledgers are employed, two tabulating ma- 
chines are kept in constant operation, and 
a complete city index card system is kept 
up to date, showing all orders issued or 
executed for every house-number in the 
city. 

Of the office departments, the “New 
Business” department will probably create 
the greatest interest, and it is well worth 
any central station man’s time and ex- 
pense to travel half way across the con- 
tinent to study and investigate the methods 
here used. Here it has been proved and 
demonstrated that an almost unlimited de- 
mand may be created in supposedly barren 
fields. The “New Business” department is 
divided into two main branches, the ad- 
vertising or publicity department and the 
soliciting department. The main features 
of the work to be done by these two de- 
partments are laid out in committee meet- 














400-K1LoWATT, BuLLocK DrrEcT-CURRENT GENERATOR, WEST STATION, DENVER GAS 
AND ELEctrRICc CoMPANY, DENVER, COL, 


gas consumers monthly. Free lamp re- 
newals are supplied for a connected load 
of over 250,000 sixteen-candle-power in- 


ings composed of the heads of all the de- 
partments. 
The advertising department has charge 
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of all mail, newspaper, sign and other 
special forms of advertising. Some form 
of mail advertising goes out daily, all of 
which is followed up by the soliciting de- 
partment. 

The soliciting department is made up 
of over fifty active representatives, in- 
cluding special representatives, or special- 
ists in sign and window lighting, power 
and fuel gas propositions. The city is 
divided up into fourteen territories, each 
territory being in charge of a representa- 
tive and two or more assistants. A tabulat- 
ed card index list is kept of all prospects, 
good or bad, in each particular line, and 
each representative is required to hand in 
daily reports of progress made. Each 
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judged when it is known that over 400 
electric signs have been hung during the 
past two years, and that some of these 
signs will compare very favorably with the 
best in any of the large cities. The electric 
signs of Denver, together with the regular 
street illumination, window and outline 
lighting, make the city one ofthe best 
lighted in the country, and have earned 
for it the title of “The City of Lights.” 

It was in Denver that the Doherty rate 
was first tried and universally adopted, 
and was one of the main items which has 
forestalled and knocked out competition 
and ensured the success of the- Denver 
company. This rate is now being applied 
to the selling of gas. 


oa) 
-~3 
i] 


ply power to two enormous gold dredges 
which are operating along the bed of Clear 
Creek. The current is stepped up 
at the Denver station from 2,400 volts 
in three delta-connected Westinghouse 
transformers of 125 kilowatts capacity 
each. At the step-down substations, one 
located at each dredge, the current is 
stepped down by three fifty-kilowatt 
Westinghouse transformers to 380 volts 
for use in a rotary converter. These small 
substations containing step-down trans- 
formers, are of wood construction mounted 
on wooden sledges to permit of being 
drawn about, as the dredges are constantly 
moving, and are connected to substations 
by only 600 feet of three-conductor, No. 








1,500-K1LowaTtT BuLLOCK ALTERNATOR, DENVER GAS AND ELEcTRIC COMPANY, DENVER, COL. 


morning a meeting is held, cgmprising all 
representatives; at these meetings new 
ideas are discussed and the general cam- 
paign for the day laid out. Every man 
in this department is paid on a basis of 
increased revenue from each representa- 
tive’s respective territory, increase being 
based on that over and above the same 
month the previous year. In this way it 
is to the representative’s interests, as well 
as the: company’s, to strive to sign up the 
best paying business to the company, neg- 
lecting such other business as would prove 
unremunerative. 

The scope and effectiveness of the “New 
Business” department may readily be 


Denver is a city which covers a great 
area, but there is no place inside of the 
city limits which can not be lighted by 
electricity ; the lighting lines cover extreme 
distances of about fifteen miles from one 
end of the city to the other. Not being 
content with its local field, the company 
has reached out and constructed’ trans- 
mission lines to all tributary cities and 
towns within a radius of twenty miles 
from Denver. Among the cities supplied 
in this way are Littleton, Golden, Globe- 
ville, Elyria, Englewood and Montclair. 

One transmission line, three-phase, 
12,000. volts, sixty cycles, extends due west 
of the city for about twelve miles to sup- 


000 flexible rubber-covered cable. When 
the dredge has worked out the limit of 
this cable, the substation has to be moved. 
This secondary cable lies on the ground 
with no protection until within three 
hundred feet of the dredge, when it is 
covered with a rubber fire hose to protect 
that portion which is constantly sub- 
merged in water. This cable transmits 
about 150 kilowatts at 380 volts, three- 
phase, to. be used partially in three-phase 
induction motors and rotary converter. 
Lightning arresters are placed on each end 
of this line and thus far there has been ~ 
no trouble experienced due to lightning. 
There are four different classes: of elec- 











876 


tric service in Denver, incandescent light- 
ing, series are lighting, direct-current 
power and alternating power. 

The incandescent lighting is supplied 
to the city of Denver by means of twenty- 
six single-phase, 2,400-volt feeders, of 
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the fall when the peak load is rapidly in- 
creasing, periodic tests are made on each 
transformer in service to ascertain the 
load and as to whether that load is 
balanced or not. This test is made by 
means of a special instrument, by which 





600-K1LOWATT, THREE-PHASE ALTERNATOR, East STATION, DENVER GAS AND 
ELectric CoMPANY, DENVER, CoOL. 


from 150 to 300 kilowatts capacity. The 
secondaries are all three-wire network of 
108 and 216 volts. The centre of dis- 
tribution of some of these feeders is as 
high as six miles from. the station, and 
as only six out of the twenty-six feeders 
are equipped with feeder regulators, great 
care had to be exercised in the design of 
each feeder in order to furnish good regu- 
lation. Some of these feeders cover a 
large area and in such cases the primaries 
had to be run to the centre of distribu- 
tion and then feed back to the different 
sections of the feeder. The standard sizes 
of transformers used are five, ten, and 
twenty-kilowatt sizes. All secondaries in 
the residence feeders are made of three 
No. 4 wires and the downtown feeders of 
three No. 2 wires. Proper regulation is 
obtained by the spacing of the proper-sized 
transformers according to location of load. 
Junction fuses are used on the secondaries 
between all transformers and of such a 
size that, if for any reason the primary 
fuse of a transformer blew, these secondary 
junction fuses would blow, cutting a sec- 
tion out of service, which would be equiva- 
lent to the load on the transformer. Cop- 
per wire across ordinary break-arms are 
used for junction fuses. 

The Denver company, to all probability, 
looks after the operation of its trans- 
formers in service more carefully than 
any other company in the country. During 


the current flowing from a transformer 
may be ascertained without cutting of 
wires or interruption of service. This is 
acconyplished by means of a special series 
transformer with a two-piece iron core 
hinged together so that it may be readily 
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to test a large number of transformers 
in one evening during the peak load. A 
record of these tests is kept so that if it 
is desired, the load on any transformer 
may be looked up with very little trouble. 
This instrument has proved very valuable 
to the Denver company in keeping trans- 
formers properly balanced and loaded. 

As it is customary to overload the trans- 
formers from twenty to fifty per cent, ac- 
cording to location, a close watch must 
be maintained and with the above system 
in vogue a great saving is made, both in 
losses and original costs. A card index is 
also kept of al! transformers in service, 
showing type, make, location, size and 
losses. A consumers’ index is also, kepi 
up, showing consumers, meters and con- 
nected load arranged by feeders. 

The Denver company keeps a careful 
record of lost and unaccounted-for current 
for each different feeder, keeping track 
of station output, kilowatt-hour sales, 
transformer losses, primary, secondary 
and meter shunt losses. In this way, the 
amount unaccounted for is ascertained 
and means instituted for its reduction 
where excessive. Through these analyses, 


- systemfatic investigations were instituted 


by which a large amount of this lost and 
unaccounted-for current was found. The 
direct-current power service is a three- 
wire system with 220 volts on a side, 440 
volts across the outside. This is a system 
which was started in the early days of the 
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clasped about any wire. The transformer 
is connected to an ammeter by about forty 
feet of duplex flexible cable. The amme- 
ter is calibrated directly with series trans- 
former. Two men in this way are enabled 


-company. This system covers the entire 


business portion of the city, the outlying 
districts being supplied with three-phase, 
2,400-volt, sixty-cycle current for power 
purposes. These feeders, two in number, 
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are run on the same bus-bars with light- 
ing feeders. 

The company’s meter department is lo- 
cated at the downtown office, where all new 
meters are subjected to rigid tests and 
careful records kept of the same. All in- 
candescent meters are changed at least 
every two years for test, and power me- 
ters once a year. Samples of all new 
meters made and placed upon the market 
are obtained and a rigid test is made upon 
them to determine their respective merits. 
The meter department is equipped with 
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being cut in ahead of the series trans- 
former. 

The direct-current meter testing set is 
very similar but the series transformer is 
replaced with a small motor-generating set 
of very low voltage and high-current capac- 
ity. The advantages claimed for this 
method of testing are the flexibility and 
economy of current. 

The transformer department is located 
at the East Side station, and is rather a 
new departure from ordinary practice. It 
is the duty of this department to repair 
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repaired are subjected to rigid tests for 
insulation, copper losses, iron losses and 
regulation. All tests are made as is usual 
in commercial testing. 

The are lamp department is also located 
at the East Side station, and its function 
is the repair and maintenance of all di- 
rect and alternating are lamps. 

The Denver Gas and Electric Company 
operates two stations situated about one 
mile apart, and each of which is about 
one mile from the centre of distribution, 
where the. main offices are located. The 
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two very novel testing racks, one for direct- 
current meters and one for alternating. 


The — alternating meter rack is 
equipped with a series transformer 
with an adjustable resistance in 


series with the primary, and _ placed 
across the 108-volt mains, the 
secondary is connected in series with the 
meter to. be tested, then by varying the 
resistance, any desired current may be 
made to flow in the meter, with very little 
expenditure of energy, the potential coil 


all burned-out transformers, not only 
those from the Denver lines, but from all 
of the McMillin properties. Each type 
of transformer to be repaired is redesigned 
and built up regardless of the previous 
manufacturer’s design. In this way, it 
has been found that a better and more 
durable transformer can be built than 
would be possible, either by adhering to 
the original design or returning it to the 
factory for repairs. It is in this depart- 
ment that all new transformers and those 


larger of the two stations, usually called 
the West station, situated at Sixth and 
Lawrence streets, has a capacity of 
approximately 6,000 kilowatts. It is 
gradually being modernized and equipped 
with the latest types of machinery, and 
at the present rate of progress it will 
not be long till: Denver can boast of one 
of the best and most up-to-date electrical 
plants in the country. 

At the present writing, the West station 
is equipped with two 1,500-kilowatt, 
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three-phase, sixty-cycle, 2,400-volt Bul- 
lock alternators, direct-connected to a 
Filar-Stowell cross-compound Corliss con- 
densing engine, running at 100 revolu- 
tions per minute. Four more Corliss 
cross-compound condensing engines are 
connected as follows: No. 1 is belted by 
tandem forty-twa-inch three-ply belts to 
a 400-kilowatt, 275-volt General Electric, 
direct-current generator, and a 600-kilo- 
watt, three-phase, sixty-cycle, 2,400-volt 
Bullock alternator and a 400-kilowatt, 
274-volt power machine. No. 3 engine 
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be made without interfering with con- 
tinuity of service. 

A small De Laval 225-horse-power tur- 
bine has recently been installed to drive 
two 100-light Brush arc machines. 

Each engine is equipped with a jet 
condenser and a closed feed-water heater. 
The condensing water is all obtained from 
a large mill ditch which flows by the sta- 
tion at about a block’s distance. This 
water, however, is unfit for boiler-feed 
purposes, and is again returned to the 
ditch. All boiler-feed water is pumped 
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another 400-kilowatt Bullock 
power machine. No. 4 engine drives a 
short line shaft carrying two 100-kilowatt 
General Electric power machines and six 
100-light Brush are machines. This line 
shaft is gradually being cut out, and the 
time is not far distant when this shaft 
can be cut out entirely. In a big plant 
like that of Denver, where it is almost 
impossible to keep up with the rapidly 
increasing business, it is hard to get suf- 
ficient capacity ahead so that changes can 


drives 





from two artesian wells by means of com- 
pressed air. This water is heated to about 
120 degrees Fahrenheit in the individual 
engine heaters, and is finally heated to 
200 degrees Fahrenheit in an open heater 
just before entering the boilers. This 
heater receives its steam from all auxiliary 
steam apparatus, such as_ boiler-feed 
pumps and air compressor. At certain 
hours of the day this steam is insufficient 
to heat the water the required amount, so 
the receiver of each engine has been 
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tapped and pipes run to the heater to 
supply this deficiency. A valve is placed 
in these pipes, handy to the heater, so 
that an attendant can keep the steam 
supply properly adjusted. It has been 
ascertained that there is a gain of about 
four per cent for every ten degrees the 
temperature of the feed water is raised 
in this manner. 

The boiler room is equipped with three 
500-horse-power water-tube Heine boilers, 
one 400-horse-power Wickes vertical 
boiler, and the balance of the boiler room 
is equipped with 200-horse-power Heine 
water-tube boilers, which are gradually 
being replaced with 500-horse-power 
boilers, as additional capacity is required. 
Unusual methods have been instituted in 
the boiler room to obtain higher boiler 
efficiencies. A technical fuel engineer was 
given absolute charge of the boiler room, 
and thus far the work accomplished has 
been very gratifying. The principal in- 
novations introduced*were the testing of 
boilers, flue gas analysis, etc., and special 
tests to ascertain best methods of operat- 
ing, great pains being particularly taken 
to enlighten the firemen as much as pos- 
sible as to the best methods and to keep 
close tab on the different men so as to 
always keep everything at its maximum 
efficiency, regardless of load conditions. 

Lignite coal is used exclusively, a coal 
which is very high in volatile carbons and 
requires a very high temperature for per- 
feet combustion, something that is hardly 
possible in ordinary forms of furnace de- 
sign. Those who have used this coal will 
appreciate what users in and about 
Denver have to contend with in obtaining 
the highest possible efficiency. Mechanical 
stokers have been tried here, but with 
little or no success, as the coal here does 
not seem to be adapted to the design of 
mechanical stoker now on the market. 
All boilers are equipped with a secondary 
feed-water main, in connection with which 
there are weighing scales for the weighing 
of boiler-feed water. With this apparatus, 
it is possible to get any boiler in shape 
for the most complete boiler test in a very 
few minutes. 

All generators are operated in parallel, 
additional machines being cut in and out 
to meet requirements of the load. The 
alternators are all operated without the 
use of any fuses, circuit-breakers or other 
protective devices. Each alternator is 
controlled from a separate switchboard 
panel and separate exciters. Each panel 


contains three ammeters, a voltmeter and 
an indicating wattmeter, also a single- 
throw, three-pole oil switch, remote con- 
trol. 


There is one plug panel-board for 
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each feeder, which contains an ammeter, 
voltmeter, double-pole, double-throw oil 
switch and an integrating wattmeter. No 
protective devices are used, the switch- 
hoard attendant being instructed to pull 
the switch if he finds he is unable to burn 
oft any short-circuit which might occur. 
Very complete daily station reports are 
made out, which contain the different 
machine loads, total load for different 
hours of the day, engines and boilers in 
service, vacuums carried, feed-water tem- 
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2,000-horse-power, and cool the water 
forty degrees. Tests made since installing 
these ‘towers show that they will do 
even better. Feed water is obtained in 
the same way as at the West station, from 
two artesian wells. 

In the daytime, the East station is 
operated much as a substation. A 450- 


‘ kilowatt synchronous motor is installed 


here, which is belted by tandem belts to 
two 200-kilowatt, 275-volt General Elec- 
tric power machines. The outfit is started 
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peratures, feeder demands and capacities, 
daily outputs and connected load data. 
In fact, everything which is of impor- 
tance to suecessfully manage the operation 
of a large plant. 

The East station, which is situated at 
‘Twenty-first and Wewatta streets, is now 
iwing used as a short-hour station, run- 
ning only during the peak load. It has 
i capacity of about 2,000 kilowatts, its 
principal equipment being two 600-kilo- 
watt, three-phase, sixty-cycle, 2,400-volt, 
bullock alternators, belted to two Cor- 
iiss cross-compound, condensing engines. 
"hese machines are run in parallel with 
the West station over a_ three-phase 
iuxiliary of No. 000 wire connecting the 
‘wo stations. The two stations may be 
run entirely separate if desired. The day 
load of this station being carried over 
this auxiliary, it is seldom necessary to 
‘witch a feeder, except for the. purpose of 
halaneing phases. 

Condensing water used here is cooled in 
a cooling tower, the water being pumped 
to the top of the tower a distance of 
twenty-eight feet by the circulating pump 
of the jet condenser. These towers, two 
in number, were built to take care of 


from the ‘direct-current end, and after it 
is running, the motor end receives its cur- 
rent over the same three-phase auxiliary. 
The direct current is pumped into the 
network at this point, serving to main- 
tain good power regulation and saving 
a good deal in direct-current copper losses 
and initial expense for copper. As the 
average maximum demand on power is 
about 2,000 kilowatts, it would mean an 
immense amount of copper to furnish 
this amount of power at a distance of 
over a mile from the station, and at a 
voltage of 440 volts. The losses have 
been found to be much less transmitting 
at 2,400 volts, and then transforming 
into direct current by means of a motor- 
generator. This apparatus also serves an- 
other purpose, as by over or under-ex- 
citing the fields of the synchronous motor, 
the voltage on the feeders emanating from 
the East station may be varied. Advan- 
tage has been taken of this, and a Tirrill 
regulator has been installed on the exciter 
of the synchronous motor, so that very 
good day regulation is maintained on the 
day lighting feeders. 

Several other smaller machines are in- 
stalled at the East station, but they are 
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old, obsolete types, which are only used‘in 
the most extreme emergencies. As it has 
been planned to do away with the East 
station entirely as a steam station, these 
old machines have been allowed to stand. 
All additional machinery is being in- 
stalled at the West station as it is the 
most advantageously located. Architec- 
tural plans are already completed for the 
building of an extensive pressed-brick and 
steel addition to the West station, and 
work will be begun on this addition in 
the very near future. 

There is one machine located at the 
East station which will prove of historic 
interest, and that is an old simple engine, 
which was originally purchased and in- 
stalled for driving bipolar Edison 
machines twenty-four years ago. ‘This 
was the third electric lighting station in 
the country, and attracted a great deal of 
attention at that time. That engine is 
still sitting on the same foundation and 
the same engineer, then in charge of it, 
is still on hand to run it, as it is still 
run if emergency requires it, belted to an 
old General Electric three-phase, 2,400- 
volt alternator of 300-kilowatt capacity. 

The officers of the Denver Gas 
Electrie Company desire to extend a cor- 
dial invitation to all those attending the 
convention, to visit the offices and plants 
of the company. 


and 


a 
Rome-to-Paris Telephone. 

It is announced that the Paris-Rome 
telephone system has been successfully 
completed, and that within a few weeks 
the French and Italian capitals will have 
regular telephonic communication. Giu- 
seppe Angelini, chief of the Italian tele- 
graph, held the first conversation on May 
25 over the line with Gaston Calmette, 
editor of the Paris Figaro, sending a fra- 
ternal message from the Italian press. 
After an interchange of compliments, An- 
gelini adjusted a phonograph to the tele- 
phone and the music of the “Traviata,” 
played in Rome, it is said, was heard with 
great distinctness‘in Paris. 

cosinnasisceadnialbliaictaccas 

A new development in electric weld- 
ing is the automatic production of con- 
tinuous rolls of wire fencing. A num- 
ber of galvanized-iron wires are fed from 
reels arranged vertically and parallel to 
each other, and from another reel placed 
transversely to these lengths of wire are 
cut off and fed horizontally across the 
vertical wires. Where the horizontal and 


vertical wires intersect they are welded 
together by small transformers. The 
welded material then moves forward and 
the operation is continuously repeated.— 
Engineering and Mining Journal. 
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Schenectady Visit of the Delegates 
to the International Railway Con- 
gress on the Long Tour. 

After spending the night at Saratoga, 
N. Y., the participants in the long tour of 
the International Railway Congress, 200 
strong, arrived at Schenectady, N. Y., 
about 9.30 Friday morning, May 26, the 
train running in three sections. The 
visitors left their cars at the American 
Locomotive Company’s works, where they 
were received by the officers and repre- 
sentatives of the company, the whole 
party then proceeded through the shops. 
An interesting feature at these works was 
a large number of completed locomotives 
together with several in different stages 
of construction. These were examined 
with interest by the visitors before making 
a visit to the different buildings where the 
various processes of manufacturing and 
assembling were in progress. After two 
hours’ sight-seeing among the different 
departments, the party assembled for 
luncheon on the third floor of one of the 
new buildings. In the meantime the 
ladies of the party had been escorted by a 
local reception committee of Schenectady 
ladies on a drive through the city and 
about the grounds of the Mohawk Golf 
Club, after which they joined the gentle- 
men at luncheon. The room set aside for 
this purpose had been attractively decor- 
ated with flags of all nations and bunting, 
flowers and palms, and an orchestra pro- 
vided music during the luncheon hour. 

When luncheon was finished, A. J. 
Pitkin, president of the American Loco- 
motive Company, briefly addressed the 
guests and then called upon W. J. Clark, 
general manager of the foreign depart- 
ment of the General Electric Company, 
who was a United States Government 
delegate to the congress. His remarks of 
welcome were responded to by R. Fane-de- 
Salis, director of the North Staffordshire 
Railway, England; Chas. Tenney, 
chief engineer, Southern Railway of Aus- 
tria; Edouard Sauvage, engineer-in- 
chief, Western Railway of France, and 
E. H. Stieltjes, representative of the gov- 
ernment of Holland. Mr. Pitkin then 
spoke of the remarkable results accom- 
plished by Mr. Allen, secretary of the 
American Railway Association, in connec- 
tion with the great undertaking which had 
been carried through so successfully, and 
called upon Mr. Allen to address the 
guests. His remarks were greeted with 


hearty applause. 

From the luncheon room the party pro- 
ceeded to a special train in waiting to 
carry them to the testing tracks just west 
of Schenectady, for an inspection of the 
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electric locomotive, which is the first of a 
large number being built by the General 
Electric Company and the American Loco- 
motive Company for use on the New York 
Central & Hudson River Railroad at its 
New York terminals and suburban lines 
at that point. This train was in charge 
of F. A. Harrington, general superintend- 
ent of the Mohawk Division. Through 
the courtesy of W. J. Wilgus, fifth vice- 
president, and E. B. Katte, electrical engi- 
neer, arrangements had been made for a 
full exhibition of the operation of the 
electric locomotive. 

Arriving at the testing track, the elec- 
tric locomotive was coupled on to the 
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ing that place shortly after three o’clock. 
Until five o’clock was spent in visiting 
some of the principal shops of these 
works, the visitors being particularly in- 
terested in the large machine shops de- 
voted exclusively to the manufacture of 
Curtis steam turbines. Light refresh- 
ments were served in the company’s res- 
taurant at the close of this tour and the 
entire party of delegates boarded their 
special train at five o’clock. 

The local reception, committee at Sche- 
nectady, under the auspices of the Ameri- 
can Railway Association, included the fol- 
lowing gentlemen: 

From the American Locomotive Com- 
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special train bearing the visitors and the 
steam locomotive was uncoupled. Under 
electric power the train then passed back 
and forth over the five and one-half miles 
of track equipped with the third rail, the 
delegates being given an opportunity to 
personally inspect the electric locomotive 
while operating at high speed. No at- 
tempt at phenomenal speed was made, 
although the instruments recorded over 
sixty miles an hour at different times 
during the run. This train was then 
stopped and the delegates were given an 
opportunity to further examine the loco- 
motive. The delegates were particularly 
impressed with the smooth running of 
the electric locomotive as compared with 
the noise and vibration of a steam loco- 
motive. Comparison of this feature was 
made easy by the fact that steam trains 
passed on adjacent tracks while the party 
stood watching the electric locomotive 
making an exhibition run at over sixty 
miles an hour. 

The party was next carried to the works 
of the General Electric Company, reach- 


pany: A. J. Pitkin, J. E. Sague and 
James McNaughton. 


From the New York Central: 
George H. Daniels, general passenger 
agent. 


From the General Electric Company: 
E. W. Rice, Jr., W. B. Potter, G. E. 
Emmons, A. W. Burchard, G. de B. 
Greene. 

This committee was augmented by other 
officials of both companies, including 
R. J. Cross, J. D. Sawyer and F. J. Cole 
of the American Locomotive Company, 
and W. J. Clark, A. L. Rohrer, W. B. 
Schlicter and F. H. Gale of the General 
Electric Company, and F. A. Currie and 
F. A. Kingsbury of the New York Cen- 
tral. 





Steel Plate Combine in Germany. 

Under date of April 7%, 1905, United 
States Consul-General Richard Guenther, 
of Frankfort, reports that fifteen of the 
leading German manufacturers of steel 
plates for shins have combined to regu- 
late prices and production. 
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The Arkansas Valley Electric Company. ~ 


cated on the main line of the Den- 

ver & Rio Grande railway and 
is in the fertile valley of the Arkansas 
river. It is also the centre of the only 
producing oil district of the state and is 
a prominent ore-milling point, the ores 
of Cripple Creek being shipped here for 
treatment. 

The town is lighted by the Arkansas 
Valley Electric Company, and was origi- 
nally done from a steam-driven station 
Jocated within the town and supplying 
direct current to an Edison three-wire 
sysiem at the usual voltage of 110-220. 
‘The peak of the load amounted to nearly 
two hundred kilowatts and three sets of 
generators, driven by high-speed engines, 
supplied the system. During the past 
winter, however, this system has been 
ubandoned and the generating station 
converted into a substation, taking cur- 
rent from the lines of the Colorado Elec- 
tric Power Company, of Canon City, the 
transmission distance being about eight 
miles and the voltage 20,000, which is the 
regular voltage of the transmission com- 
The current supplied is 


T: town of Florence, Col., is lo- 


pany’s lines. 
three-phase. 

On making the change the engines and 
direct-current dynamos were removed 
from a portion of the engine room, and 
the lowering transformers and lightning 
arrester equipment were installed in the 
space thus gained. 
already wired for the three-wire system, 
it was determined to leave this part un- 
changed in its main features and low- 
transformers were _ installed, 
which supply the old three-wire mains. 
The outlying districts are served with 
”.000-volt transformers, thus reducing 
ihe size of the old three-wire district and 
inaterially improving the distribution. 

As current at thirty cycles is used, the 
cnestion of a satisfactorv light to replace 


voltage 


As the town was © 
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the indoor ares was solved by Nernst 
lamps, which are used principally in the 
four-glower size. The street lights are 
supplied by alternating, enclosed, six-am- 
pere, constant-potential lamps, which 
were placed upon the old wiring system 
of the direct-current lamps. These have 
been giving satisfaction and seem to be 


installation of automatic time switches, 
which will take care of the opening and 
closing of certain circuits which other- 
wise would require the running of addi- 
tional lines as well as attendance. Some 


of these switches are in the substation 
and some are on poles in the outlying dis- 
tricts. 
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in every way, for street lighting, equal 
to the direct-current lamps. Another im- 
portant item in the change was the tak- 
ing out of all commutator type meters 
and the installing in their stead of in- 
duction meters, which resulted in con- 
siderable gain, especially on light loads. 

The result of these changes was a ma- 
terial reduction in the amount of attend- 
ance necessary to operate the system, and 
this is being still further reduced by the 


In addition to the lighting load there 
is considerable business in the way of 
small motors and fans, most of which is a 
day load. The motors are, as a rule, sin- 
gle-phase, although a few are three-phase, 
being carried by the three-wire trans- 
formers, which are connected in three- 
phase relation. 

The change from the old system has 
proven satisfactory and has resulted in 
simplifying the business and cutting down 
expenses. 


Grand Junction Electric and Gas Company, Colorado. 


HE town of Grand Junction has had 

a remarkable growth in recent 

years. Fruit-raising, the princi- 

pal industry of the surrounding country, 

together with the lumber trade, sugar 

manufacturing and railroad shops of the 

Denver & Rio Grande Railroad, has 

caused the town to become the principal 
business centre of western Colorado. 

Grand Junction was among the first 
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towns of its size in the state of Colorado 
to have an electric lighting plant. This 
was installed in 1899, the Heisler series 
system being used. This was operated un- 
til 1891 when the system was changed 
to a constant-potential system at 1,000 
volts, 16,000 alternations, a National sin- 
gle-phase generator supplying the current. 
With various additions this system was 
maintained until the winter of 1903-4, 


when extensive improvements were un- 
dertaken. Additional boiler capacity was 
installed, a Corliss engine driving a 150- 
kilowatt, single-phase, 7,200-alternation 
generator was added to the engine-room 
equipment and the distributing system 
completely remodeled. 
The boiler plant now consists of six 
tubular ‘boilers, each rated at 100 horse- 
power. These are hand-fired, and slack 
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coal is used, a side track from the Denver 
& Rio Grande railway delivering the coal 
at the plant. 

The generating equipment consists of 
two sixty-kilowatt and one 150-kilowatt 
generators, all of the Westinghouse make, 
single-phase and sixty cycles. The 150- 
kilowatt machine is belt-driven by the 
Corliss engine, no countershaft being 
used, and the smaller machines ‘are each 
belt-driven from high-speed automatic 
engines. A marble switchboard, equip- 
ped with oil-break switches and a com- 
plete line of meters, adds very materially 
to the station appearance and to safety 
from fire and other risks. 

As before stated, the recent changes in 
the distributing system were extensive. 
The voltage was changed from 1,100 to 
2.200; house to house transformers were 
taken down and sold as junk and large 
transformers were put up, supplying 
sometimes one and sometimes two or more 
blocks according to the needs; the con- 
stant-potential street arcs were ex- 
changed for constant-current apparatus, 
and all lines rebuilt and extended. The 
metering of the town was also improved 
by substituting induction meters for many 
of the commutator type and flat rate cus- 
tomers changed to meter rates. 

The street lighting is done by a fifty- 
light regulator and another will be in- 
stalled as soon as the present one is 
loaded beyond its capacity. Many motors 
of small ‘size are being added to the day 
load, and the company is making every 
effort to extend this branch of its busi- 
ness. By next winter it will be necessary 
to install another generator of at least 
150-kilowatt capacity to take care of the 
increasing load. 


—_—_ a er _— — 


Meeting of the Railway Signal 
Association. 


A regular meeting of the Railway Sig- 
nal Association was held at the Grand 
Union Hotel, New York city, on May 
23, 1905. 

Mr. C. H. Morrison, signal engineer 
of the Erie Railroad, with headquarters 
at Jersey City, was elected vice-president 
to take the place of Mr. Lawrence Grif- 
fith, resigned. 

The committee on definitions and 
nomenclature submitted a number of 
definitions for approval. The following 
papers were presented: “Discipline of 
Trainmen, as Relating to Automatic Block 
Signals,” by R. G. Kenley. 

“Signaling in the Subway,” by J. M. 
Waldron. 

“Storage Batteries for Track Circuit,” 
by C. C. Anthony. 

“The Semaphore Spectacle,” by W. H. 
Elliot. 

The next meeting will be held in 
Chicago on September 5, 1905. 
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The Convention of the American 
Institute of Electrical En- 
gineers. 

The annual convention of the Ameri- 
can Institute of Electrical Engineers will 
be held at Asheville, N. C., June 19 to 
June 23. Arrangements are being com- 
pleted for the presentation of papers and 
the entertainment of the visitors. 

The following list of papers has been 
announced : 

“Appalachian Water Powers,” by F. A. 
C. Perrine. 

“Three-Phase Traction,” by 
Waterman. 

“Timits of Injurious Sparking in 
Direct-Current Commutation,” by Thor- 
burn Reid. 

“A Study in the Design of Induction 
Motors,” by C. A. Adams. 

“Choice of Motors in Steam and Elec- 
trie Practice,’ by William McClellan. 

“High-Potential Oscillations of High 
Power in Large Power Distribution Sys- 
tems,” by Charles P. Steinmetz. 

“The Constant-Current Mercury Arc 
Rectifier,” by Charles P. Steinmetz. 

“Heavy Electric Freight Traction,” by 
C. De Muralt. 

“A New Instrument for Measuring Al- 
ternating Currents,” by E. F. Northrup. 

“Motor-Generators and Rotary Con- 
verters,” by W. L: Waters. 

“Limits in Direct-Current Machine 
Design,” by Sebastian Sonstius. 

“Electrical Features of Block Signal- 
ing,” by L. H. Thullen. 

“The Development of the Ontario 
Power Company,” by P. N. Nunn. 

“A New Induction Generator,” by Will- 
iam Stanley. 

“An Experimental Study on Commer- 
cial Transmission Lines of the Rise of 
Potential Due to Static Disturbances Due 
to Switching, Grounding, Etc.,” by Percy 
H. Thomas. 

“Experimental -Data Relating to Con- 
ductors and Underground Electric 
Cables,” by Henry W. Fisher. 

“Methods of High-Pressure Measure- 
ment,” by S. M. Kintner. 

“Weight Distribution on Electric Loco- 
motives, as Affected by Motor Suspension 
and Draw-Bar Pull,” by S. T. Dodd. 

“Eddy Currents in Large Armature 
Conductors,” by A. B. Field. 


> 
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New Club-House and Garage for 
the Automobile Club of America. 


The new club-house and garage of the 
Automobile Club of America, which is to 
be erected at Fifty-fourth street and 
Broadway, New York city, will be of light 
stone, marble or Indiana limestone, white 
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brick and terra-cotta, the latter used in two 
other colors for decorations in the heads 
of the window arches on the second or 
main floor. The building will contain 
large and commodious clubrooms for the 
members, four storage floors for automo- 
biles, and a machine and repair shop and 
power plant. The building will be seven 
stories high, including the basement, with 
the members’ entrance at the Broadway 
end, and the attendants’ entrance at the 
Eighth avenue end. The ground floor 
will have a large open space to accommo- 
date fifty to seventy-five cars, and will 
contain seven stands for washing the cars, 
a large members’ locker room, and an 
office for the superintendent of the garage. 

In the basement will be an electric gen- 
erating plant, with coal bunkers under 
the sidewalk. Underneath the coal vault 
will be a gasoline storage subdivided into 
numerous tanks, so that the contents of 
each will not exceed the amount pre- 
scribed by the fire department. 

The elevators will be electrically driven, 
and of four tons capacity, the platforms 
being ten by eighteen feet. 

The repair department and the ma- 
chine shop are located on the top floor, 
and will be equipped with electrically 
driven tools. In this department there 
will be a dynamometer, which will be ar- 
ranged to take measurements of efficiency, 
fuel consumption, power, etc., of all makes 
of cars. 


—— be 


A New Tool Steel. 


The Sheffield Steel Makers, Limited, 
Sheffield, England, have placed on the 
market a new tool steel under the name 
of “Unor.” This is a steel which is inter- 
mediate between the ordinary type of too! 
steel and the modern high-speed steel. It 
does not resemble any steel which has 
so far been made, and its characteristics 
mark it as an entirely new class of ma- 
terial. It is an air-hardening steel, and 
possesses qualities which fit it equally well 
for processes of finishing and of roughing. 
To harden, it is only necessary to heat the 
steel to a bright red and to allow it to cool 
naturally in the air, without the use of 
an air-blast. To anneal “Unor” steel for 
easy machining it is necessary to heat it 
to a cherry red and then to allow the heat 
to sink over the fire to a very dark red, 
plunging it into water. Experiments have 
demonstrated that it can be rehardened or 
softened any number of times, and that 
the wearing quality of the steel does not 
deteriorate in any way in the course of 
these processes. A number of tests have 
been made with the steel at the Sheffield 
testing works. Twist drills made of the 
steel drilled in a railroad tire made of 0.49 
per cent carbon forty-nine fifteen-thirty- 
seconds-inch holes seventeen-eighths inches 
deep, at an average speed of twenty-five 
seconds each. A thirteen-sixteenths-inch 
drill made from this steel drilled twenty 
holes two inches deep in sixteen and one- 
half minutes. 
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National Electric Light Association. 


The Twenty-eighth Convention, Denver and Colorado Springs, Col., June 6 to June 11. 


eighth convention of the Nationa! 

Electric Light Association, which 
will be held at Denver and Colorado 
Springs, June 6 to June 11, will be very 
successful in every way. ‘The business 
sessions are assured a number of highly 
interesting papers and reports, and the 
entertainment committees have worked 
unremittingly to make certain that 
nothing will be overlooked in the way 
of making the event a most enjoyable one. 


ee present indications the twenty- 


PROGRAMME DENVER, JUNE 6, 7, 8. 
TUESDAY, JUNE 6. 

First session, 10 A. M., convention hall, 
Brown Palace Hotel—Address of wel- 
come, the mayor of Denver; president’s 
address, Ernest H. Davis, Williamsport, 
Da 

“Report, Progress,’ T. Commerford 
Martin, New York. 

~The Paramount Importance of Choos- 
ing Standard in Preference to Special 
Machinery,” David Hall, Cincinnati, 
Ohio. 

“Insulation Testing—Apparatus and 
Methods,” C. E. Skinner, Pittsburg, Pa. 


Second session, 2 P. M. 

“Automatic Synchronizing of Genera- 
tors and Rotaries for Lighting and Power 
Systems,” Paul MacGahan, Pittsburg, Pa. 

“Notes on Rotary Converters and Mo- 
tor-Generators for Lighting and Power 
Systems,” Louis E. Bogen, Cincinnati, 
Ohio. 

“The Organization of Working Forces 
in Large Power-Houses,” W. P. Hancock, 
Boston, Mass. 

“Report, Committee on Steam Tur- 
bines,’? W. C. L. Eglin, chairman, Phila- 
delphia, Pa. 

“Operating Features of the Curtis 
Steam Turbine,” A. H. Kruesi, Schenec- 
tady, N. Y. 

WEDNESDAY, JUNE 7. 

Third session, 10 A. M. 

“Series Alternating-Current Motors for 
Industrial Work,” Clarence Renshaw, 
Pittsburg, Pa. 

“A New Type of Single-Phase Motors 
for Elevator Work,” S. Percy Cole, St. 
Louis, Mo. 

“Long-Distance High-Tension Trans- 
mission in California,” John A. Britton, 
San Francisco, Cal. 

“Report, Present Methods of Protec- 
tion from Lightning and Other Static 
Disturbances,” Alex Dow, and Robert S. 
Stewart, Detroit, Mich. 

“The Nernst Lamp—lIts Present Per- 
formance and Commercial Status,” E. R. 
Roberts, Pittsburg, Pa. 

“The Choice’ of an Insulated Cable,” 
Wallace S. Clark, Schenectady, N. Y. 

Fourth session, 8 P. M. 








“Some Investigations of Induction 
Losses,” E. P. Dillon, Colorado Springs, 
Col. 

“Mercury Arc Rectifiers,’ P. D. Wago- 
ner, Schenectady, N. Y. 

“Report, Advertising Methods,” Percy 
Ingalls, Newark, N. J. 

“Report, Sign and Decorative Light- 
ing,” La Rue Vredenburgh, Boston, Mass. 

“Free Signs and Flat Rates,” G. W. 
Lee, Newark, N. J. 


THURSDAY, JUNE 8. 

Fifth session, 10 a. M. 

“Report, Progress of Electric Heating,” 
James I. Ayer, Boston, Mass. 

“Report, Purchased Electric Power in 
Factories,” E. W. Lloyd, Chicago, Ill. 

“Report, Committee on District Steam 
Heating,’ W. H. Blood, Jr., chairman, 
Seattle, Wash. 

“Wrinkles,” H. C. Abell, editor, New 
York city. 

Sixth session, 2 P. M. 

“Report. Committee on Relations with 
Kindred Organizations,” James J. Ayer, 
chairman, Boston, Mass. 

Executive session. 

“Report, Committee on Rates and 
Costs,” Charles L. Edgar, chairman, Bos- 
ton, Mass. ; 

“Report, Municipal Ownership,” Arthur 
Williams, New York, N. Y. 

“Question Box,” Homer E. Niesz, edi- 
tor, Chicago, Ill. 

Seventh session, 3 P. M. 

Executive session. 

“Report of Secretary and Treasurer.” 

“Report of Executive Committee.” 

“Report of Committee on Relations be- 
tween Manufacturers and Central Station 
Companies,” Henry L. Doherty, chair- 
man, New York. 

Dr. Louis Bell will read a paper on the 
“Tantalum Lamp.” 

“Report of Committee on Standard 
Rules for Electrical Construction and 
Operation,” Charles L. Edgar, chairman. 

Election of officers. 

For the accommodation of New Eng- 
land delegates arrangements have been 
completed to run a special car from Bos- 
ton to Denver, leaving the Terminal sta- 
tion, Boston, on the Federal express at 
7.45 Pp. M., Friday, June 2, which car 
will be attached to the special convention 
train from New York to Denver, leaving 
New York city, June 3, at 10.25 a. o., 
arriving at Chicago 8.25 a. M., June 4, 
and arriving at Denver 2.30 P. m., Mon- 
day, June 5. 

Unusually.low rates have been author- 
ized by the respective railways to Denver- 
Colorado Springs meeting. From all 
points in the Western Passenger Associa- 
tion territory a rate of one fare plus fifty 
cents for the round trip has been granted ; 
this to apply only where one-way rate is 
$12 or more. 

The Trans-Continental Passenger Asso- 


ciation has authorized a rate from Califor- 
nia to Denver and return of one fare. ‘I'he 
New Kngland Passenger Association and 
trunk Line Association have authorized 
a rate of a fare and one-third from the 
respective points in their territory to 
Chicago and St. Louis plus the rates 
authorized in Western Passenger Associa- 
tion, namely, $30, Chicago to Denver and 
return. 

Arrangements have been completed to 
run a special train of Pullman sleeping, 
dining, combination, observation and 
stateroom cars, electrically lighted 
throughout, from New York to Denver 
without change, leaving New York via 
Pennsylvania Railroad at 10.25 a. M., 
Saturday, June 3, running as second sec- 
tion of the Limited, arriving at Chicago 
8.25 a. M., Jume 4; leaving 11.15 a. m. 
via Burlington and arriving at Denver 
*.30 P. M. Monday, June 5. 

At Chicago the train will be consoli- 
dated with cars for the special party that 
is being made up at that point. 

The fare from New York to Denver 
and return on this train will be $56.70; 
sleeping car berth New York to Denver, 
$11. 


Applications for space on this train 
shouldbe made to Mr. C. H. Hodskinson, 
70 State street, Boston; Mr. Frank L. 
Perry, Marquette Building, Chicago, or to 
Mr. George F. Porter, 136 Liberty street, 
New York. 

The entertainment of delegates will in- 
clude a theatre party at the Elitch sum- 
mer gardens, a luncheon at the Denver 
Country Club for the ladies, followed by a 
drive about the city. The ladies will also 
be entertained at the Orpheum Theatre 
during an evening session of the conven- 
tion, and after this session the men will be 
entertained at a smoker. 

One afternoon will be devoted to a 
broncho busting contest. 

On Friday morning the entire party 
will be taken to Colorado Springs on spe- 
cial trains. During Friday afternoon 
there will be drives to points of interest 
about Colorado Springs, Glen Eyrie, 
Garden of the Gods, Cheyenne Cains, 
over the Bear Creek Cafion road to Bruin’s 
Inn; also visits to the power plants of the 
Colorado Springs Interurban Railway 
Company, the Colorado Springs Electric 
Company, the Curtis Company’s lig- 
nite coal mines, the reduction mills 
at Colorado City, the Pike’s Peak 
Hydroelectric Company’s hydraulic plant 
at Manitou, from which point the 
delegates may take the “Cog Road” to 
Pike’s Peak. In the evening there will 
be a concert at the Broadmoor Casino. 

Saturday will be given to an all-dav 
trip to Cripple Creek, through the most 
beautiful scenery in Colorado. 

On Sunday such of the delegates as de- 
sire to do so will have an opportunity to 
take trips mentioned for Friday afternoon, 
as it will be impossible for all ‘these trips 
to be taken in one day. 
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Reviews of Current Engineering and Scientific 


Tribelhorn Accumulators. 

M. de Kermond describes here several 
types of .Tribelhorn accumulator. The 
element used in stationary batteries is a 
lead basin, which acts not only as the 
positive and negative electrodes, but as 
the connection between plates and as the 
acid-containing vessel. These basins are 
piled one upon the other, each being filled 
with the acid solution. The lower surface 
forms the negative plate, and the upper 
surface the positive—an arrangement 
which is advantageous, since there is less 
tendency for the spongy lead to be de- 
tached from the basin than for the lead 
peroxide. For automobile use a type 
known as “Volcan” has been devised. In 
this the elements are of pyramidal shape, 
and are placed with the base downward, 
one fitting over the other. Alternate 
plates form the positive and negative 
electrodes, which are braced at the corners 
by lead posts. The upper part of each 
plate is pierced to allow the escape of gas 
bubbles. This shape is thought to. give 
great solidity and mechanical strength. 
The connections are made by means of 
lead strips, which are carried upward 
through the central opening.—T'ranslated 
and abstracted from L’Electricien (Paris), 
May 13. 

£ 
Tantalum Lamp Measurements. 

An interesting comparison has been 
made by Herr Egon Siedek of the per- 
formance of tantalum and carbon-fila- 
ment lamps with variations in voltage. 
The lamps used were intended for a 
normal voltage of 110. The apparatus 
employed for the photometric measure- 
ments was a Lummer photometer. The 
measurements were begun at seventy-five 
volts, and extended to 200 volts. Up to 
150 volts. readings were taken every five 
volts. From here on readings were taken 
every ten volts only. Four lamps of each 
kind were tested, and the results, which 
are given in curves, are the mean values. 
Below seventy-five volts the intensity of 
the lamp was too low, and above 200 too 
great for satisfactory measurements. With 
increasing voltage, the light of the tanta- 
lum lamp becomes whiter, and thus adds 
to the difficulty of accurate measurements. 
At eighty-five volts its color is similar to 
that of a carbon-filament lamp burning 
at normal voltage. The curves show that 
the increase in the intensity of light is 
less with the tantalum lamp than with 
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the carbon filament lamp. With the 
former the candle-power at seventy-five 
volts was 6.4, while the carbon filament 
gave scarcely 2.5 candles at the same volt- 
age. At normal voltage both lamps gave 
twenty-five candles. _At 160 volts the 
carbon lamp reached 209 candles, while 
the tantalum lamp reached only ninety- 
three candles, and the latter gave 206 
candles only at 200 volts. There was no 
difficulty in obtaining readings for the 
tantalum lamps at 200 volts. On the 
other hand, the carbon lamp burned out 
in three and one-half minutes at this 
voltage, and it heated the glass globe so 
greatly that it partially collapsed. Plot- 
ting the consumption of energy with 
variations in voltage, the characteristics 
for both lamps are approximately straight 
lines. That for the carbon lamp rises 
much more rapidly than that for the tan- 
talum lamp. This is due to the fact that 
the temperature coefficient of tantalum is 
positive, and that of carbon negative; 
hence the more rapid increase in the 
energy consumption of the carbon lamp 
and the corresponding rapid increase in 
illumination. The curves show that, at 
the normal voltage of 110, the tantalum 
lamp consumed forty watts, and the car- 
bon lamp about ninety-six. At 200 volts 
the consumption of energy in the tantalum 
lamp was approximately that of the car- 
bon lamp at 112 volts. A third set of 
curves shows the variations in economy of 
the two lamps with varying voltage. At 
seventy-five volts the volt-amperes per 
candle for the carbon lamp were 16.8, 
while at the same voltage the volt-amperes 
for the tantalum lamp were only 3.2. 
The economy of the carbon lamp sinks 
rapidly to 3.78 volt-amperes at 110, and 
to 1.1 at 160 volts. The curve for the 
tantalum lamp is considerably flatter. 
The average consumption for tantalum 
lamps at 110 volts was 1.6 volt-amperes 
per candle. The practical result of these 
readings is the following: the voltage 
variations in a distributing system have 
less influence on the economy and life of 
a tantalum lamp than is the case for the 
carbon lamp.—Translated and abstracted 
from Zeitschrift fiir Elektrotechnik 
(Vienna), May 7. 


Electric Lighting of Railway Trains. 

This is the second article by M. R. de 
Valbreuze describing various train-light- 
ing systems. The following are taken up 


here: the Leitner-Lucas, Electric-Car 
Lighting, Gerdes, Allegemeine Elektrici- 
tats Gesellschaft, Rosenberg and Brown- 
Boveri with field regulator. All of these 
systems except the Gerdes have been de- 
scribed in the ELEcTRICAL Review. In 
this system a constant speed of rotation 
of the generator is obtained by using a 
hydraulic transmission system. The car 
axle drives a centrifugal pump which 
maintains a liquid—in this case, glycerine 
—under pressure in a reservoir. This 
liquid is then employed in driving the 
dynamo which operates the lights and 
charges the battery. The pump is con- 
structed in such a way that the liquid 
circulates throughout the system in the 
same direction, no matter what the direc- 
tion of motion of the car. Between the 
pump and the driving motor is placed a 
valve controlled by a centrifugal gover- 
nor. When the speed of the car and, in 
consequence, the speed of rotation of the 
pump increase, the governor acts so as 
to limit the quantity of liquid delivered 
to the motor to that necessary for driving 
the generator at the required speed. On 
the contrary, if the speed of the train 
diminishes, the valve is opened further 
and the speed of the generator maintained 
constant. The description of the Allge- 
meine Elektricitits Gesellschaft system is 
interesting, as it dwells particularly upon 
the employment of electrolytic rectifiers 
for. controlling the charging of the 
battery. The generator is a single-phase 
alternator which supplies current directly 
to a system of rectifiers arranged after 
the Graetz method. These rectifiers not 
only supply unidirectional current for 
charging the batteries, but prevent a dis- 
charge of the battery back through the 
generator when the voltage of the lattter 
falls below the battery voltage. The 
generator voltage is maintained fairly 
constant, independent of speed variation, 
by means of a differential series winding 
connected in the secondary or direct-cur- 
rent circuit. The principal difficulty in 
applying the electrolyte rectifier to this 
purpose was that of obtaining a suitable 
electrolyte. Many different solutions 
were tried. Some decomposed, some at- 
tacked the iron plates, and others acted 
upon the aluminum. The electrolyte 


giving the best rectifying action was 
ammonium carbonate, but this material 
decomposes, particularly in high tempera- 
tures. Phosphoric acid does not decom- 
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pose, but attacks the iron vigorously. 
Ammonium phosphate, after a time, be- 
haves in the same way. The solution 
finally adopted was ammonium borate, 
which not only enables the rectifier to 
preserve its properties up to sixty degrees 
centigrade, but has the advantage that 
the solution is not impoverished, but re- 
mains unaltered. In forming this electro- 
lyte it is not necessary that the boric acid 
and the ammonium hydrate should be 
used in quantities proportional to their 
electrochemical equivalents. An excess 
of either one causes no inconvenience.— 
Translated and abstracted from L’Bclair- 
aye Bilectrique (Paris), May 13. 
s 

The Electrically Driven Semet-Solvay Coke 

Plant of the Wigan Coal and Iron Com- 

pany, Limited, near Wigan, England. 

An interesting and detailed description 
is given here of an electrically equipped 
coke plant near Wigan, England. The 
greater part of this plant is electrically 
driven, the energy being furnished by 
two direct-coupled Belliss-Westinghouse 
steam generators. The generators are 
three-phase alternators, each rated at 175 
kilowatts, 440 volts, fifty cycles. Hach 
has a separate belt-driven exciter capable 
of supplying two machines. Under the 
present arrangement the washed slack or 
fine coal which is delivered by the rail- 
way is raised in elevators and fed through 
a hoppered regulating bin to a motor- 
driven Robins belt conveyer. This is an 
eighteen-inch belt, which carries the fuel 
to a disintegrator house, where it is 
dropped through the disintegrator or 
crusher. The latter consists of two reels 
running in opposite directions, one with- 
in the other. These reels are carefully 
balanced so as to avoid all vibration, and 
are driven at a peripheral speed of 7,000 
feet per minute, each being independently 
belt-driven by a sixty-horse-power induc- 
tion motor. This disintegrator has a 
capacity of thirty tons per hour. From 
the disintegrator the powdered coal is 
delivered through a chute to an elevator 
driven by a motor. The elevator delivers 
the coal to a ninety-ton steel bunker. From 
here it is drawn as required into the 
buckets of am aerial ropeway, which auto- 
matically empties it into a 200-ton steel 
storage bunker at the other end of the 
line. From the storage bunker the coal 
is drawn through two hoppers, only one 
of which works at a time, and is delivered 
to two revolving feed tables fitted with 
scraper arms. From this it drops on a 
second Robins belt, the tables and the 
belt being driven by motors through gear- 
ing. The belt spans the track on which 
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the coke oven chargers and rammers run, 
and delivers the coal into the compression 
boxes of one or the other of the two charg- 
ing machines, which are moved, in turn, 
into position under the distributor. On 
the same tracks which carry the distribut- 
ing machine are two stamping machines, 
each driven by a motor. Each of these 
machines delivers fifty blows per minute 
on the powdered coal in the compression 
box, the stamps traveling backward and 
forward between successive blows, revers- 
ing at the extreme end of the box, and also 
at a varying poimt at or about the centre 
of the box. The charging machines are 
moved by means of a variable-speed in- 
duction motor. The bottom of the com- 
pression box consists of a charging “peel” 
or sliding slab built up of steel sections 
having a flat top for the charged com- 
pressed coke to rest on, and an inverted 
steel rack beneath. There.is a raised back 
at one end which forces the charge 
through the sides of the compression box. 
The rack is operated through reduction 
gear by an independent variable-speed mo- 
tor similar to the traveling motor. The 
machine, after receiving its charge of com- 
pressed coal, is moved up to the front of 
the particular oven to be charged. The 
door at the front end of the compression 
box and the hinged door of the oven are 
opened, and the charging “peel” or slid- 
ing bottom of the compression box, with 
its load of coal, is put in motion, the coal 
being pushed into the oven in the form 
of a compressed cake which fits the 
dimensions of the oven very closely. 
The “peel” is withdrawn after closing 
and fixing the oven door, there being a 
space below sufficient for it to be drawn 
through. After twenty-four hours of 
coking the charge is ready to be removed. 
The door on the discharge side of the 
oven is raised by means of an electrically 
operated driving hoist running along a 
track on the top of the ovens. One of 
the two ramming machines is brought up 
to the other side of the oven. The hinged 
door on that side is opened, and the 
charge of coke is forced out through an 
enclosed coke quencher suspended from 
the hoist onto an iron-plated sloping 
hearth at the back of the ovens. The 
rams are equipped with two motors, one 
for traveling, and the other for operating 
the ram. The latter motion is effected 
through reducing and clutch gear, and a 
pinion which engages in the long steel 
rack belted on the top of the ram girder. 
The traveling motor is a variable-speed 
machine, which enables the centering of 
the ram with regard to the oven to be 
facilitated. The gearing driving the ram 
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allows a quick return at about five times 
the speed of the thrust. In the pump 
room there are two pumping sets, each 
consisting of a motor direct-coupled to a 
centrifugal pump.—Abstracted from the 
Electrical Review (London), May 12. 


a> 
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Combined Single-Phase and Con- 
tinuous-Current Traction. 

A test has been made by the Allgemeine 
Elektricitaits Gesellschaft, of Berlin, of 
an electric car which can operate over 
either a continuous-current or single- 
phase system. This car is fitted with two 
single-phase Winter-Eichburg motors. 
These motors have six poles, are rated 
at thirty horse-power, and take current at 
550 volts, forty cycles per second. The 
fields and armatures of the two machines 
are in series at the start. The field coils 
are thrown in parallel after a certain 
speed has been reached, the armatures re- 
maining in series with the pair of field 
windings. An additional winding is used 
when the car runs over the continuous- 
current section of the line. The speed 
of the motor is controlled by rheostats 
and the series parallel grouping mentioned 
above. A continuous-current controller 
has been adapted to suit the new equip- 
ment. The switches for changing over 
frony direct-current work to alternating- 
current, and the reverse, are interlocked 
with the main controller. It is said that 
no harm will result if either alternating 
current or direct current is supplied to 
the motor when connected up for the 
other system. Braking is effected by short- 
circuiting the motors. During the tests 
the speed of the car ranged from nine to 
twelve and one-half miles per hour on 
the continuous-current section of the 
track, and reached fifteen and one-half 
miles per hour on the single-phase section. 


-— 
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Motor Buses in Malta. 

“Not content,” says John H. Grout, 
consul, Valletta, Malta, “with a new 
tram line recently inaugurated, a com- 
pany has been formed to run a service 
of public electric buses between points in 





“Malta not yet covered by the tram line. 


The company is building a garage, which 
will be fitted for storage of its vehicles and 
for the repair of its own and other motor 
cars. A complete installation will be pro- 
vided offering facilities for charging ac- 
cumulators for electric carriages. For 
public service there will be a twenty- 
horse-power, seventeen-seat, single-deck 
bus; four twenty-four-horse-power, thirty- 
six-seat, double-deck buses, and one 
twenty-four-horse-power lorry. All of 
the vehicles will be fitted with electric 
lights. The new service was to be opened 
about June 1.” 
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_ Electrical Patents. 


The Western Electric Company, of . 


Illinois, controls a patent on an annuncia- 
tor, devised by George F. Atwood, of New 
York, N. Y. (790,548, May 23, 1905). 
The invention has for its object to provide 
a device of neat appearance which will be 
simple, compact, and highly efficient in 
its operation. The aim has been to devise 
an annunciator arranged to display a sig- 
nal and provided with mechanism forming 
a part of the annunciator itself adapted, 
when the signal is displayed, to be operated 
in such a manner as to efface the same. 
In accordance with the invention, a lens 
or bull’s-eye provided with a lamp behind 
it to constitute an illuminated signal is 
arranged to serve also as a manual push- 
button for the actuation of contacts which 
control the electrical circuit of the lamp. 
In carrying out the invention a holder 
is arranged to slide longitudinally in a 
frame, this holder carrying a contact strip 
which has its rear end bent at an angle 
and resting against the end of the holder. 
A contact spring engages the angular por- 
tion of the contact strip and normally 
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ANNUNCIATOR. 


maintains the holder at its forward limit 
of movement. A second contact strip is 
carried by the holder and has its rear end 
bent to project at an angle to the holder 
and normally resting against .a contact 
anvil. An incandescent lamp is employed 
having terminals adapted to be engaged 
by the contact strips. A bull’s-eye cap is 
carried by the holder in front of the lamp 


ELECTRICAL REVIEW 


and is adapted to be pushed in to move the 
holder. longitudinally and break the 
normal connection at the contact anvil. 
Philip J. Darlington, of Glen Ridge, 
N. J., has assigned to the Sprague Electric 
Company, of New Jersey, a patent re- 
cently granted to him on an overload cut- 
off for hoists (789,413, May 9, 1905). The 
invention relates to electrically operated 
hoists, and the object is to provide a 
novel and efficient cutout whereby over- 
loads of the motor may be prevented. 

































































OVERLOAD CoToUT FOR Horsts. 


The invention consists in providing means 
responsive to an overload on the motor- 
controller adapted to connect such con- 
troller mechanically to a moving part of 
the hoist, whereby the controller is auto- 
matically and positively moved to its off- 
position, so as to break the motor circuit. 
More specifically considered, the inven- 
tion consists in a magnet coil connected 
in a motor circuit and a clutch controlled 
thereby and arranged to establish a me- 
chanical connection between the motor 
controller and a moving shaft. In the 
present invention a driving motor is em- 
ployed having a controller. A hoisting 
drum; is carried on a rotatable sleeve, 


_ within which a shaft is journaled. Suit- 


able means are provided for holding the 
shaft normally stationary and loose, yet 
positive connections are located between 
the shaft and controller. A clutch is 
employed to lock the shaft to the sleeve. 
A magnet is arranged in the motor circuit 
and operative connections are provided 
between the magnet and clutch. 

Gustave L. Herz, of New York, N. Y., 
has patented an electric switch, which is 
designed to provide improvements in the 
construction, form an, arrangement of the 


several parts of an electric switch of that 
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type in which a removable plug, included 
in the circuit, is employed for controlling 
the making and breaking of the current 
(789,975, May 16, 1905). The present 
improvement is particularly well adapted 
for use in connection with the electric 
ignition devices of explosive hydrocarbon 
engines employed in connection with mo- 
tor vehicles and boats, wherein it is ad- 
visable to utilize a plug in the electric 
switch, which may be removed by the 
operator when he leaves the engine to 
prevent the same from being started. The 
present invention provides for a switch 
of this character, in which the plug may 
be slid into and out of operative position 


‘by a spring-actuated rocking lever, with- 


out removing the plug from its bearing, 
the connection between the lever and plug 
being such that when the lever is rocked 
to a predetermined point, the plug may be 
released therefrom and removed from the 
switch. In carrying out the invention, 
a suitable base is provided having a sta- 
tionary contact on its outer face connected 
to a source of electrical energy. A rotary 
shell is mounted on the base and encloses 
its outer face. A movable contact is car- 





ELectric SwitcH. 


ried by the shell and is in, position to be 
brought into and out of engagement with 
the, stationary contact. A contact-plate 
is carried by the inner face of the base and 
connected to the source. of electrical 
energy. A plug is carried by the shell and 
means are employed for sliding the plug 
into and out of engagement with the con- 
tact-plate. 
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High-Tension Insulators. 
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The Manufacture and Electric Testing of an Important Element of Line Construction. 


N THE early days of the telegraph, 
when the first transmission of 
electrical energy was accom- 

plished, the potentials used were so 
very low that any substance not 
actually’a conductor served as a means of 





the insulator man falls the responsibility 
of maintaining uninterrupted service to 
a vast number of consumers as well as 
guaranteeing safety to the public and to 
the operators of the electrical apparatus 
with which the line is connected. 














Brrp’s-EYE VIEW OF THE PLANT OF THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y. 


separating the lines from one another as 
well as from the earth, and so long as 
the transmission of energy was confined 
to this class of apparatus, where a short- 
circuit or leaky line meant nothing more 
than temporary interruption of service, no 
creat demand was made upon the insula- 
tor manufacturer, but once any consider- 
able power was transmitted at higher 





Hicu-Tension INSULATORS—ONE OF THE TEST RAcks. 


pressures a faulty insulator or a leaky one 
came to mean not only a serious interrup- 
tion to service but ofttimes actual destruc- 
tion of valuable apparatus and possibly loss 
of life. Thus has it come about that upon 


In the early days, the brute strength of 
the insulating materials was brought in- 
to service, little or no attention being paid 
to the more important details of insulator 
design, a method which will do very well 
for moderate volt- 


The pioneer work along this line was 
done at the works of the Locke Insu- 
lator Manufacturing Company at Victor, 
N. Y., where the “Victor” insulator, used 
in almost every country of the world, is 
made, and where the work is to-day car- 
ried on along strictly scientific lines, no 
effort being spared to keep abreast and, if 
possible, a little in advance of the times. 

All high-grade porcelain is made of the 
very best clays, and the ware of which 
the modern insulator is made may well 
be classed as of the highest grade of ma- 
terial; for none but the first quality of 
clay is used in its construction. From 
the time the clays are placed in storage 
bins to the time the finished insulator is 
shipped from the factory, an expert in 
this line of work has a watchful eye upon 
every process and a daily record of all 
conditions is accurately kept. 

Having ascertained, by chemical analy- 
sis, the constitution of the various clays, 
the ceramic man’s first concern is so to 
mix them that a body of maximum elec- 
trical and mechanical strength shall re- 
sult, this being attained only by the ut- 
most nicety of adjustment and constant 
exercise of engineering judgment. 

An electrical porcelain pottery is un- 
like any other kind of works, unlike even 





ages but entirely 
inadequate to the 
task of effectively 








HicuH-TENsIon INsULATURS—THE HiGH-PoTENTIAL LABORATORY, 


SHOWING CaBIN FOR WET TESTS. 


insulating lines of very high potential, 
since insulators for lines of very high po- 
tential require the utmost care in their 
manufacture in order that a reliable and 
trustworthy product may result. 


any other type of pottery, for not only 
must drying conditions be carefully 
watched, but the absence of either 
mechanical or electrical strength in the 
finished product brings disaster, before 
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the discovery of which thousands of dol- 
lars’ worth of ware may have been ren- 
dered valueless. 

Though very finely ground and ap- 
parently in the last stage of subdivision, 
the clays after having been properly 
mixed as to quantity of each are placed, 
together with sufficient water, to form a 
liquid mass, in a ball mill or large iron 
tub lined with porcelain brick and half 
filled with quartz pebbles selected from 
glacial drift in Iceland. The tub is 
caused to rotate on its supporting axle 
and the quartz pebbles still further re- 
duce the clays in matter of fineness and 
thoroughness of mixture. 

From the ball mill the mixture of clay 
and water is run through a lawn or 150- 
mesh screen to a cistern from which it is 
drawn by means of a power pump and 
forced into filter presses. Filter presses 
for this class of work are of the type used 
in many potteries and consist of a series 
of cast-iron rings separated by sheets of 
canvas pierced by a three-inch hole to 
admit the liquid clay. The canvas sheets 
so arranged form a series of pockets from 
which water may readily leak but in 
which the clay is retained, thus forming 
“leaves” about thirty inches in diameter. 
As the pockets become filled with clay 
the pressure steadily rises until no more 
The clay is 
then ready for working, but to ensure its 
being homogeneous and thoroughly pli- 
able it is put through a pug mill or large 
sausage machine which forces it through 


can, with safety, be applied. 


a die under pressure, from whence it 





HieH-TENSION INSULATORS—FILTER PRESSES AND BALL MILLs, 


ELECTRICAL REVIEW 


electrical porcelain causes it to shrink 
about fifteen per cent, and accordingly the 


model of the insulator from which all 
moulds are made is fifteen per cent larger 


than the finished piece of ware. Such 
models are usually turned from blocks of 














HiGu-Tension INSULATORS—SAMPLES OF SOME 
OF THE PRODUCTS. 


plaster of paris, their surfaces oiled, and 
the moulds cast from them in one, two or 
three parts as occasion may require. 
Having been properly dried the moulds 
are filled with just enough clay by the 
potter’s assistant and are placed by the 
potter upon his wheel where the operation 








SHowIne ‘‘ LEAVES” OF CLay AT RIGHT. 


emerges as a long “sausage” about four 
inches in diameter. In this state it is 
delivered to the potter who is thus fur- 
nished with a perfectly pliable and re- 
liable clay upon which to expend his ef- 
forts. 

The process of drying and firing of 


of shaping the inner side of the particular 
piece under consideration is carried on by 
the aid of the hands and a properly 
shaped former, which is held in place 
mechanically, and: thus produces a per- 
fectly uniform shape inside. The out- 
side, of course, is determined by shape of 
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the mould. The mould with its clay is 
now set aside for some hours, during which 
time the plaster performs its function of 
absorbing the water of the clay imme- 
diately adjacent to it. The clay has now 
become dry enough to handle and is re- 
moved from the mould, carried to the 
finisher who by means of a revolving 
table sets the partially dry ware to rotat- 
ing, a wet sponge and, if necessary, a 
sharp knife being used to remove any ir- 
regularities and produce a smooth ex- 
terior. The piece thus finished is now set 
away and allowed to dry completely, afte: 
which it is dipped in a silicate solution, 
some of which is absorbed by the ware, 
thus forming a thin glaze or glasslik: 
surface, whose only function is to produce 
a smooth finish as well as impart color 
to the insulator. At present a dark-brown 
color is usually employed because of its 
supposed inconspicuousness compared to 
white; however, it is possible to produce 
any desired color by placing in the glaze 
the proper coloring matter. 

In some of the smaller-sized insulators 
the glaze accomplishes a double purpose, 
for besides covering the surface of the ware 
it is made to serve as a cement for fasten- 
ing the parts together, forming a neat and 
strong joint, for the glaze liquefies at the 
temperature at which the body vitrifies. 

The kilns in which the ware thus pre- 
pared is fired are cylindrical, being about 
eighteen feet in diameter and sixteen feet 
high, lined with firebrick, and arranged 
with fire bags around the base, the fire 








HiGu-TEnNsion INSULATORS—TWO OF THE 


PoRCELAIN KILns. 


from which is drawn over into the kiln 
and down through the floor thence to the 
chimney. In order to protect the insula- 
tors during firing they are placed in fire- 
clay receptacles called “saggers,” which 
are piled one on the other until the inside 
of the kiln is completely filled, after which 
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the entrance to the kiln is bricked up and 
sealed with fire-clay mortar. There re- 
mains now but to raise gradually the tem- 
perature to the required degree, which 
point is made evident by the fusing of 
small porcelain cones placed at regular 
intervals about the kiln, an opening being 
left so that ready access may be had to 
them. Before each opening are placed four 
cones which fuse at various heats, and in 
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Higu-TENsION INSULATORS 


firing a kiln the temperature is raised 
till three of each set of cones are fused and 
the fourth very nearly so. In watching 
the cones the heat is so intense that a 
man can not face it unprotected and the 
light is so dazzling that a colored hand- 
glass is necessary to soften it so that the 
eyes can endure it. A thorough knowl- 
edge of the exact rate at which the tem- 
perature rises has been found very im- 
portant, and for this purpose one of the 
famous Le Chatelier pyrometers has just 
been installed. This has a very delicate 
electric galvanometer which is connected 
with a platinum-rhodium thermo-couple 


1—ViEW IN GREEN WARE FINISHING DEPARTMENT. 


ELECTRICAL REVIEW 


projected into the kiln. By means of this 
instrument the temperature can be de- 
termined with absolute accuracy. With 
this knowledge at hand the temperature 
is raised with such regularity that no un- 
necessary strains are created in the ware 
by sudden variations in temperature. The 
heat within some parts of the kiln is so 
intense as to fuse the firebrick with which 
sides are lined. The proper heat having 





4—INSULA'rORS CRATED FOR SHIPMENT. 


been attained the fires are allowed to cool 
down and the annealing process carried 
on until an insulator absolutely free from 
internal strains is assured. The door is 
broken down and the finished insuiators 
pass from the ceramic to the electrical 
test and shipping departments. 

TESTING OF HIGH-TENSION 

INSULATORS. 


ELECTRICAL 


Insulators designed to carry more than 
5,000 volts are subjected to a high-volt- 
age test before leaving the factory. The 
voltage to which any insulator or part is 
subjected is usually made as high as it 


2—-WaARE DRYING. 
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can be conveniently raised without the 
annoyance of flashing over. The length 
of time which such test is applied is 
usually about one-half to two minutes, ac- 
cording to the purchaser’s specifications. 
Insulators or parts to be tested are in- 
verted in a pan of salt water and a chain 
from the high-tension wire directly over- 
head is dropped into the water with which 
the insulator is partially filled. The pans 
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3—VIEW IN StTocK DEPARTMENT. 


in which the insulators are inverted are 


about thirty-five feet in length and 
enough chains are provided to test as 
many as thirty large insulators at once on 
a single rack, additional racks being pro- 
vided which may be switched on and off 
by means of a large air-break switch, thus 
allowing a transformer to be run con- 
tinuously, eliminating any waits while 
loading or testing a rack of insulators. In 
order to avoid danger of injuring work- 
men employed about the test, the pans in 
which the insulators are placed are op- 


erated at earth potential so that all danger 
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is confined to the chains and their sup- 
porting conductors. 

It is customary to test all parts, of an 
insulator separately before cementing, in 
order that only perfect parts may be used 
and also in order that on the final test 
the failure of a single part may not 
necessitate the throwing away of a com- 
plete insulator, for once the hydraulic 
cement used for this work becomes set 


it is impossible to separate the parts with-. 


out destroying them. 

The object of the electrical test is to 
seek out all defects not visible to the 
eye, such as minute cracks or soft spots 
in the body of the ware, and to do this 
with certainty it has been found necessary 
to provide a testing equipment with large 
capacity in order that a moderate draught 
of current from the secondary shall not 
reduce its voltage to a low value. 

At the Victor factory the test voltage is 
supplied by a 200-kilowatt 300,000-volt 
transformer which is capable of operating 
as high as 500,000 volts potential and is 
designed to carry 100 per cent overload 
for a considerable time. This transformer 
is of the core type with an iron section 
of approximately 100 square inches. 
Normal operation of the transformer at 
300,000 volts requires 1,100 volts on the 
primary which is made up of four sections 
to obtain flexibility in connections. The 
secondary is wound in large flat coils 
utilizing approximately forty-two miles of 
No. 26 B. & S. wire; the ends of the 





Hian-Tension INsuLATORS, TESTING DEPARTMENT. 
200,000-VoLt TRANSFORMER. 


windings being available it is a matter of 
but a few moments’ work to change from 
series to parallel connections. This con- 
stitutes by far the largest piece of test 
apparatus of its kind in the world and is 
in constant use for commercial testing as 
well as experimental work. 

There is available for use with the test- 


ELECTRICAL REVIEW 


ing equipment 600 volts from a thirty- 
kilowatt, sixty-cycle, two-phase Stanley 
alternator; 1,100 volts from a General 
Electric sixty-cycle A. T. B., and 400 
volts at twenty-five cycles direct from 
the substation of the Rochester & Eastern 
Rapid Railway. Normally the trans- 
former is operated with current from the 








HieH-TENSION TESTING TRANSFORMER. 


motor-generator set which has a capacity 
of 200 kilowatts, but for limited periods 
of time power may be drawn from the 
railway company to the extent of 500 
kilowatts. By this means it is possible 
to fulfil almost any test requirements. 
Adjacent to the commercial test and 
packing room is the special test and re- 
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and test room, where experiments with 
the highest voltages may be carried out. 
The necessary switches and controlling 
rheostats are located in this room, the 
high-tension wires entering through large 
porcelain tubes extending to spark-gap 
and test rack. As this room may be 
darkened all experimental work is carried 
on here to witness better high-tension 
phenomena. For ordinary measurement 
of high voltages an ordinary spark-gap 
fitted with sharp needles is employed, but 
for the sake of a greater facility a simple 
electrostatic voltmeter has been designed 
which will measure voltages up to 250,000 
without difficulty and with considerable 
accuracy. It consists merely of a glass 
jar filled with oil in which are submerged 
two plates, one being movable and carry- 
ing a light vertical plane mirror. The 
plates are connected so as to be at the 
same potential, which upon being applied 
causes the movable plate to swing away 
from the stationary one, the amount of 
such deflection being observed by means 
of a cross-hair telescope and a scale as 
in an ordinary galvanometer. Any degree 
of sensitiveness is obtained by varying the 
distance between the fixed and movable 
plates. This device greatly facilitates tie 
test of insulators or test plates, as the 
spark-gap is slow to operate, and is as well 
subject to considerable error if the 
needles happen to become burned. 

In order to be able at all times to keep 
a watchful eye upon the ware a novel test- 








1—DIsTRIBUTING-BOARD. 


search laboratory, a fireproof building 
twenty-one feet by forty-eight feet. The 
floor is of heavy concrete construction so 
that the vibration of heavy machinery will 
not be communicated to any delicate 
measuring instruments. One part is re- 
served for machinery and transformers, 
while the other is used as an exhibition 


2—ELECTROSTATIC VOLTMETER. 
4—500,000-Voxir, 200-K1LOWATT TRANSFORMER. 


8—PoRTABLE 50-K1LOWATT, 


ing device has been designed. These are 
plates of ware which dry and are fired 
much more quickly than the regular insu- 
lators and are tested several days in ad- 
vance of the time when the insulators of 
that particular “mix” enter the kiln. If, 
then, for .any reason, the dielectric 
strength is low it is known before the 

















June 3, 1905 


clay has been rendered useless. To ac- 
complish this a large porcelain basin filled 
with oil, supported upon a suitable table, 
is utilized. In the bottom of the basin a 
needle-holder is arranged and connection 
made to one terminal of the testing trans- 
former. Over the basin a small frame- 
work supports the other terminal of the 
transformer which also terminates in a 
needle point. Needles are used in order 
that the radius of curvature may be made 
as important as possible in the various 
tests. 

A plate having been inserted the upper 
terminal is lowered till the needle touches 
the surface of the porcelain and the volt- 


ELECTRICAL REVIEW 


as well as the lines along which progress 
is most desired. 

In the machinery room of the labora- 
tory are located the transformers, gen- 
erating set, and controlling switchboard. 
All power and lighting circuits are con- 
trolled from this point, and by a system 
of plug connectors any combination of 
circuits may be secured. 

For power, current and voltage measure- 
ments, Thompson inclined coil instruments 
are utilized. For very small secondary 
currents, a voltmeter calibrated for cur- 
rent is introduced at the point of earth 
potential of secondary winding, at which 
point the current coil of the wattmeter is 
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lators at the Victor factory is laid out 
on scientific lines, combining ceramic and 
electrical skill with economical factory 
operation, in an endeavor to put insulator 
production upon the high plane of other 
electrical industries. 

Efforts are not confined to the manu- 
facture of line insulators, though doubt- 
less the exhibit room would show greater 
variety of such insulators than could be 


found elsewhere, but every branch of 
high-tension work is thoroughly gone into 
and the possibility of the adaptation of 
porcelain to its service investigated. 

The ideal aimed at is to produce a per- 
fectly uniform product as to color and 
quality, and no effort is being spared to 














Hieu-TENSION INSULATORS—EXPERIMENTAL TESTING 


Rack AND Orn TESTER. 


age raised till puncture occurs, the volt- 
age being observed by the voltmeter. The 
plate is then taken out, broken and care- 
fully measured by means of a micrometer. 
This system of always being forewarned 
of any fault in the product leads to some 
very interesting results and yields much 
positive information regarding the dielec- 
tric strength of porcelain and the factors 
influencing it. 

All research on dielectric strength of 
insulators or similar work is carried on 
inside the laboratory, but in order to test 
line insulators under nearly the same con- 
ditions to which they will be subjected 
when in service a cabin has been con- 
structed just outside the laboratory which 
is fitted with steam and water pipes for 
humidity and precipitation tests. As this 
cabin is entirely dark and covers one of 
the windows of the laboratory, the applied 
potential may be regulated by the ob- 
server, darkness here as in other high-ten- 
sion experiments aiding materially in ob- 
serving the phenomena. Much work 
along the line of experimenting with 
various forms has been done in an effort 
to ascertain the best form of construction 


also introduced, the wattmeter voltage 
coil being placed across the primary; the 
fact that primary and secondary voltages 
are at 180 degrees justifying this method 
of measurement. 

The motor-generator set, which is stand- 
ard General Electric apparatus, is ordi- 
narily operated direct-connected, but for 
purposes of special test at lower or higher 
frequencies belt and countershaft con- 
nections furnish means by which any re- 
quirement may be met. 

In all factory tests it is, of course, pos- 
sible to make use of the large 200-kilo- 
watt transformer, but in cases where test- 
ing must be done at the point of erection 
a portable transformer is very desirable. 
To meet this demand the engineering de- 
partment of the company has constructed 
a fifty-kilowatt 200,000-volt transformer 
which has been designed to withstand the 
rough usage incident to a freight traffic. 
Primary and secondary connections are 
so made that practically any voltage from 
110 to 1,000 may be made to yield the 
required secondary potential for purposes 
of test. 

The foregoing shows in a general way 
that the work of making and testing insu- 





Hieu-TENsIon INSULATORS—200-K1LowATT MoToR- 
GENERATOR SET. 


gain and merit the confidence of electrical 
engineers who are coming more and more 
to look to the specialist for a solution of 
their line troubles. 


<> > 
Raising Steam in Boilers. 

The National Fire Protection Associa- 
tion gives in one of its recent bulletins 
an account of several tests made to de- 
termine the time required to raise steam 
in cold boilers. In one case the time 
required to raise steam to fifty pounds 
pressure in a 125-horse-power horizontal 
boiler of the tubular type was one hour 
and a half, the temperature of the 
water being eighty-four degrees Fahren- 
heit. In the case of an upright boiler, 
with a grate area of thirty-three square 
feet, fifty pounds of steam was raised 
in one hour and ten minutes. Tests were 
also made on the time required to raise 
steam in boilers under banked fires. In 
the case of the first-mentioned boiler the 
pressure under banked fires was fifty 
pounds. The fires were spread and a 
fire-pump started at the same time, and 
in about thirteen minutes the pump was 
working with throttle wide open. In the 








. ease also of the first boiler the amount 


of coal required to keep up banked fires 
was found to be 732 pounds per day.— 
Canadian Electrical Engineer. 
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THE EDDY CURRENT BRAKE FOR TEST- 
ING MOTORS. 


BY D. K. MORRIS, PH.D., AND G. A. LISTER. 


The eddy current brake has many ad- 
vantages over the band or rope methods of 
motor-testing. Among these are: 

(a) Sensitiveness combined with con- 
venience of adjustment to exact balance. 

(b) Uniformity of load, and exact con- 
stancy after final temperature conditions 
have been reached. 

(c) Heat produced in energy-absorbing 
element not conducted to bearing. 

(d) Absence of wear. 

(e) Retarding torque only occurs. 

The first three arise from the nature 
of the friction employed, and from the 
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ELECTRICAL REVIEW 


rectly designed, the absorption capacity 
appears to be determined only by the heat- 
ing of the magnetizing coils. 

The mechanical forms of brake com- 
bine great simplicity with considerable 
sensitiveness; but the advantages enum- 
erated above have sufficed to direct atten- 
tion to the construction of the eddy cur- 
rent brake, several patterns having been 
produced. 

The types of eddy brake on the market, 


-however, have not been ,very widely used, 


mainly on account of the high initial cost, 

and the difficulty of applying them to 

various sizes and types of motors. 
They are constructed on one of the fol- 

lowing principles: 

(1) The revolving element is secured 
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authors, in designing a brake for the elec- 
trical laboratory of the University of 
Birmingham, decided to entirely dispense 
with separaté bearings or frame. This 
brake is illustrated in Fig. 1. It is in- 
tended to be mounted on the motor-shaft 
in place of the ordinary pulley. The fixed 
portion of the brake is carried by the re- 
volving system, and though there is fric- 
tion at the brushes B and D, this small 
load is duly represented as torque on the 
brake lever. A similar argument applies 
to the air friction. Mechanical and elec- 
trical symmetry are ensured by the use 
of two copper discs, one revolving on 
either side of the magnetizing coils. This 
doubles the capacity of the brake for a 
given diameter and, incidentally, renders 
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For testing motors up to five brake-horse-power at 1,000 revolutions per minute, or seven and one-half brake-horse- 


simplicity and fineness of rheostatic con- 
trol. The advantage referred to in (c) is 
one of great importance. The continual 
stream of air outward past the copper disc 
the heat in a remarkable 
manner, so that the copper disc may be 
very hot indeed for long periods, while 
the adjacent bearing remains quite cold. 
The nature of the stresses, too, permits of 
a relatively perfect thermal isolation of 
the disc as compared with a pulley rim. 
Methods based upon mechanical fric- 
tion demand water-cooling where time 
tests have to be made on motors above 
one or two horse-power. With specially 
large pulleys this limit can, of course, be 
raised. No such limit exists with the eddy 
current brake. With such apparatus, cor- 


carries away 





' Abstract of paper read ‘before the Birmingham sec- 
tion of the Institution of Electrical Engineers, of Great 
Britain, April 12, 1905. 





Fie. 1.—Eppy CuRRENT BRAKE. 
capacity of twenty-five per cent in each case. 


to a spindle, one end of which is coupled 
to, or belt-driven from, the motor-shaft. 
This brake-spindle revolves in bearings 
carried by an independent frame, which 
also carries by means of ball-bearings the 
floating portion of the brake. 

(2) The revolving element is secured 
direct to the motor-shaft, the fixed portion 
being provided with knife edges, and 
mounted on a separate frame. 

In the former case a correction of an 
uncertain’ nature arises on account of the 
friction of the bearings, and probably on 
account of air friction, while in the latter 
either the brake or the motor has to be 
specially mounted, that the centres may 
be brought approximately into line. In 
such brakes, also, end play should be 
minimized. 


To surmount these difficulties the 








power at 1,750 revolutions per minute, with an overload 


it completely astatic. A multipolar de- 
sign was employed, since in this case the 
weight is less than that for a two-pole 
design. 

Fig. 2 shows the brake mounted on the 
spindle of an electric motor, and indi- 
cates the manner in which the pressure 
on the motor-bearing may be adjusted. 
The brake is provided with a link sus- 
pension, so that an upward pull gives rise 
to no twisting moment. This suspension 
is attached to a spring balance, which can 
conveniently be carried by the hook of the 
crane or blocks serving the testing bed. 
By means of the lifting gear the pressure 
on the bearing may be reduced to nothing, 
or it can be given any desired value. Bear- 
ings in friction motors may be tested with 
this brake with great accuracy. 

In cases where lifting gear is not avail- 
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able, the suspension and balance could be 
carried by a special frame, provided with 
screw and hand-wheel. For ordinary test- 
ing the whole brake can very well be car- 
ried on the motor spindle without sus- 
pension. 

The construction described has there- 
fore the following additional advantages 











ELECTRICAL REVIEW 


aluminum castings K which carry the ex- 
ternal yoke rings L. A slotted hole in 
the castings K allows the length of the 
external air-gap to be adjusted. The 
length of the internal air-gap is fixed, and 
in consequence of the rigidity and smooth 
running can be kept short. Steel bushes 
A are turned to suit the inside of bush 
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Fic. 2.—THE Eppy CuRRENT BRAKE READY FOR CARRYING OvT TESTS. 


without in any way sacrificing those pre- 
viously enumerated. 

(f) Apparatus self-contained; no sep- 
arate frame required; an advantage over 
all other practical types of brake. 

(g) Brake is completely astatic. 

(h) Air-friction error is_ practically 
eliminated. 

(i) Pressure on motor-bearing during 
test may be adjusted to any desired 
amount, independent of the load. 

The revolving dises E are made of high 
conductivity hard-rolled copper. They 
are supported by a thin steel plate and 
steel arms on the outer and inner sides 
respectively, each hub being keyed to the 
bush B. Between these discs is the cast- 
ing C, which is fitted with a gun-metal 
bush D, bored to suit the bush B. Into 
this casting are screwed two tubes, the 
shorter carrying the counterpoise, and the 
This 
arm is marked with a scale of feet divided 
into tenths and hundredths of a foot, the 
maximum leverage being three feet. The 
brass plates F are bolted to the casting C, 
and carry at their circumference the mag- 

These coils, which are eight 
are securely held in position 
by the steel wires H. Each consists of a 
wrought-iron core wound with 1,400 turns 
of No, 20 8. C. C. copper wire. The re- 
sistance of each coil is 5.1 ohms when 
cold. There is a ventilating duct at the 
middle of the coil. 

The aluminum castings J act as dis- 
tance pieces, the two upper ones being 
fitted with insulated ‘terminals. Secured 
to these castings by set pins are the 


longer constituting the lever arm. 


net coils G. 
im number, 


B, into which they are keyed. ‘They are 
bored out to various sizes to suit the 
spindles of the motors which have to be 
tested. The suspension links M are fitted 
to the graduated lever and to the counter- 
poise lever at equal distances from the 
centre. Accurately adjusted sliding 
weights of two and one-half pounds, five 
pounds, seven and one-half pounds, and 
ten pounds are used. 

After completion the brake was sup- 
ported on a central knife edge, and the 
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iron portion of the magnetic circuit. In 
other words, the braking effect depends 
only on the total flux cutting the copper, 
and is independent of the number of 
points at which it may be applied. (2) 
The removal of the external yoke rings 
resulted in a reduction of the absorption 
capacity to about fifty per cent of the 
normal for a given number of ampere- 
turns per coil. (3) The torque produced 
by bearing and air friction alone (the mag- 
-nets being unexcited) was found to be 
about 0.3 foot per pound at 500 revolu- 
tions per minute. This increased to 6.365 
foot pound at 1,250 revolutions per 
minute. (4) At moderate excitations, 
such as 4,000 ampere-turns per coil, the 
horse-power absorbed increases, except at 
first, nearly with the speed up to 1,000 
revolutions per minute. Above this speed, 
however, there is a noticeable falling off. 
At low excitations, such as 1,500 ampere- 
turns per coil, the falling off occurs at 
about 600 revolutions per minute. This 
failure to reach proportionality is due to 
increased distortion of field at high sveeds 
and consequent reduction, of resultant flux. 
Fig. 34 represents the flux (obtained bal- 
listically) in one of the yoke rings with 
the brake stationary, and also when run- 
ning at 1,000 revolutions per minute, the 
excitation being constant at 3,500 ampere- 
turns per pole. The flux which usefully 
cuts the copper may be taken as that which 
actually arrives at the yoke ring. The 
dotted curves, which are determined from 
the flux curves, represent the approximate 
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Fic. 3.—DISTRIBUTION OF Ce IN YOKE RING AND AIR-GAP. 


until an -ac- 
curate balance was obtained. 

(1) A test to determine the result of re- 
ducing the number of magnets showed 
that the braking effect is practically pro- 
portional to the number of coils excited. 
The slight reduction observed was prob- 
ably due to the increased length of the 


counterpoise lever loaded 


induction density in the air-gap in each 
case. It will be seen that, on the average, 
the flux is shifted forward in the direction 
of rotation. This is represented in Fig. 


3B. (5) The brake was originally made 
with a plain yoke ring without pole-pieces. 
Its performance under these conditions 
is shown in Fig. 4, curve i, 


abscissee 
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representing ampere-turns per pole and 
ordinates the horse-power absorbed. The 
addition of pole-pieces one centimetre 
deep, and having a radial length slightly 
less than the diameter of the magnet core, 
somewhat increased the efficiency of the 
brake, as indicated by curve ii. The 
best position for the pole-pieces was found 
to be five millimetres forward of the mag- 
net coil, but the effect was not sufficient 
to warrant their being permanently placed 
in this position. (6) An attempt to pre- 
vent the flux from being dragged off the 
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Fic. 4.—ABSORPTION CAPACITY OF BRAKE. 


pole-pieces, and so ‘prevent excessive 
lengthening of lines, and consequent re- 
duction of field strength was made by wind- 
ing the yoke rings with additional mag- 
netizing coils situated between the pole- 
pieces. There were sixteen coils, or two 
coils per magnet, each consisting of 
twenty-five turns of No. 18 D. C. C. copper 
wire. The effect was very noticeable, as 
will be seen on reference to Fig. 4, curve 
iii, which shows the effect of a constant 
current in the main coils giving 3,500 am- 
pere-turns combined with increased ex- 
citation applied by means of these sup- 
plementary coils, up to a total of 6,000 
ampere-turns. Curve iv shows the re- 
sult of a constant excitation of 2,000 
ampere-turns maintained by the yoke ring 
coils, supplemented by currents in the 
main, coils. The result of these two curves 
is to show that, up to an excitation of, 
say, 5,000 ampere-turns, the maximum 
effect will be obtained by using the main 
coils only. Above this figure, however, 
the strength of the eddy currents in the 
discs tends to cause excessive distortion 
of the field, and a great advantage will re- 
sult by transferring a large portion of 
the energy supplied to the brake to the 
yoke ring coils. The advantage, however, 
probably does not warrant the extra com- 
plication. (7) It was found that the brak- 
ing effect for a given excitation is not per- 
ceptibly dependent upon the temperature 
of the copper discs. This shows that any 


decrease in the eddy currents due to in- 
creased resistance of path is counteracted 
by the consequently reduced distortion. 
(8) Experiments carried out with dif- 
ferent lengths of air-gap emphasized the 
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necessity of keeping this as small as pos- 
sible. When absorbing five horse-power 
at 1,000 revolutions per minute a reduc- 
tion in the air-gap from.ten millimetres 
to eight millimetres reduced the current 
required by fifteen per cent, thus result- 
ing in a saving of power of rather more 
than thirty per cent. (9) Fig. 5 shows the 
variation of flux with excitation both with 
brake stationary and when running at 
1,000 revolutions per minute. The thick- 
ness of the copper disc is four millimetres 
and the length of air-gap between pole- 
tips approximately nine millimetres. In 
each case the flux was measured at the 
centre of the magnetizing coil. (10) Fig. 
6 shows the variation of flux with speed, 
the excitation, being constant at 1,400 am- 
pere-turns per coil. The measurements 
were taken at the centre of the coil. (11) 
As a result of theoretical considerations 
the brake was tried with copper discs of 
special section. This section enables the 
length of the air-gap to be considerably 
reduced, while at the same time affording 
a high conductivity path for the eddy 
currents in a circumferential direction. 
One of the characteristics of the brake 
is the steady manner in. which the lever 
floats after the magnetizing current has 
been adjusted. This is due to the fact 
that the centre of gravity of the sliding 
weights is slightly below the centre line. 
This feature is obtained without any ma- 
terial reduction in the sensitiveness 
Another noticeable feature when using 
the brake is the absence of trouble due to 


5s 3s 8 
2:9 


Total Flux per Coil. C.G.S. Lines 
$ 
€ 
- 





1,010 2,000 3,000 4,000 56,000 6,000 7,000 8,(0) 
Ampere-turns per Coil. 


Fic. 5.— VARIATION OF THE FLUX WITH THE 
EXCITATION. 


end play of motor. This is extremely 
serious in the case of brakes in which 
the copper disc is mounted on the motor 
spindle while the magnet system rests 
on a separate frame. 

It is found that by the use of properly 
suspended flexible leads, the magnet coils 
can be supplied with current without the 
use of mercury cups. 

The limit to the absorption capacity 
of the brake is determined by the heating 
of the magnetizing coils. The fan action 
referred to is found to be an entirely satis- 
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factory way of getting rid of the heat 
generated in the discs. Long continued 
tests give rise to no difficulty at all on 
this account. 

The brake was originally designed to 
absorb five horse-power when running at 
1,000 revolutions per minute, and it has 
been found to work most efficiently at 
speeds of this order. At speeds above, say, 

30,000 


- 90,000 
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Fic. 6.—VARIATION OF THE FLUX WITH THE 
SPEED. 


1,500 revolutions per minute the falling 
off of braking effect due to field distortion 
becomes noticeable, and at speeds lower 
than 500 the magnetizing current require:| 
to brake, say,.five horse-power becomes too 
great for the capacity of the coils. 

The brake is found very convenient for 
testing motors as regards temperature rise 
and overload capacity. When temperatures 
have settled down, and the magnetizing 
current is finally adjusted, the load re- 
mains perfectly constant. 

Fig. 4, curve ii, shows the absorption 
capacity of the brake for given excitations 
at 1,000 revolutions per minute, and curve 
iia, under same conditions for 1,750 revo- 
lutions per minute. 

Motors may be tested for starting torque 
by locking the revolving discs to the fixed 
portion of the brake. 

In any type of eddy current brake it 
is important that the power absorbed in 
the magnetizing coils be kept down as low 
as possible. The ratio 


Absorption power of brake 


Power absorbed in magnetizing coils 


may conveniently be termed the “fig- 
ure of merit” of the brake. This figure 
should be as high as possible over the 
whole range of the brake, but more 
especially at or near its full rated capacity. 
It is at this point it will be most frequently 
used, especially in connection with time 
tests. The figure of merit will, of course, 
rise with the speed. 

The brake, besides being quite the most 
convenient and compact for ordinary mo- 
tor-testing, will compare favorably, when 
correctly designed, with mechanical water- 
cooled brakes in all respects one that of 
initial cost. 
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A Large Single-Phase Locomotive for Heavy Railroad Service. 


F THE many interesting exhibits of 
() railway appliances prepared for 
the inspection of the delegates to 

the International Railway Congress, prob- 
ably one of the most novel, and one of 


on which forced ventilation is used in the 
motors, and is unique in many other 
similar ways. 

The weight of the locomotive complete 
is 135 tons. It is built in two halves, 











WESTINGHOUSE SINGLE-PHASE LOCOMOTIVE. 


reat importance in its bearing on the use 
of electricity as a motive power for heavy 
railroad service, was the Westinghouse- 
baldwin single-phase alternating-current 
locomotive shown in operation May 16 
on the interworks railway at East Pitts- 
burg. This locomotive was built by the 
Westinghouse Electric and Manufactur- 
ing Company in order to convince the rail- 
way managers of the world of the possi- 
bilities and advantages of the use of 
single-phase current for heavy electric 
traction and to demonstrate in the most 
convincing manner possible the ability of 
the company to supply the necessary ap- 
paratus. It was shown in operation, first 
running light and then hauling a train 
of fifty new steel gondola cars weighing 
approximately 1,200 tons. 

From the various details which are 
viven below it will be seen that a number 
' new features are embodied in the con- 

‘uction of this locomotive and it is stated 
that claims of priority may be made for 
i’ in many respects. It is, for instance, 
: largest alternating-current locomotive 
in the world; the largest to be operated by 
single-phase current, and it is equipped 
with six of the largest single-phase mo- 
tors ever built. It is the first alternating- 
current locomotive for use in America 
and is designed for the highest trolley 
Itage ever used in this country. This 
scomotive is also the largest ever operated 


‘ 
by means of overhead trolleys, is the first 


each having one six-wheel truck with 
rigid wheel base. These are coupled to- 
gether and are intended to operate 
normally as a single unit, but each half 
may be operated separately if desired. The 


diameter and are mounted on eight-inch 
axles, six feet four inches between cen- 
tres. The side frames of the truck are 
of cast steel and are spring-supported in 
the usual manner, the weight on the two 
inside axles of each truck being equalized. 
The cabs are built of sheet steel with 
angle-iron supports and the entire cab as 
a whole is removable from the truck. 
Each axle carries a 225-horse-power 
single-phase series motor of the single re- 
duction geared type, making a total of 
six motors for the locomotive. One side 
of each motor is supported directly on 
the axle and the other is suspended by 
spiral springs from the locomotive body. 
The motors are of the same general con- 
struction as the standard Westinghouse 
alternating-current railway motors of 
smaller size which have been previously 
described in these columns. They are so 
arranged that forced ventilation may be 
used and increased output thus secured. 
The locomotive is designed for a cur- 
rent of twenty-five cycles and a trolley 
voltage of 5,000, and one of the most 
striking points of the exhibition to those 
who have been accustomed to the enormous 
currents required in heavy direct-current 
traction work was the sight of so large 
a locomotive accelerating a 1,200-ton train 
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WESTINGHOUSE SINGLE-PHASE LOCOMOTIVE. 


locomotive is approximately forty-five 
feet long over all, and nine feet eight 
inches wide. The total height above the 
rail with trolleys lowered is seventeen 
feet. The wheels are sixty inches in 


over a third of a mile in length and re- 
ceiving its entire power supply from a 
single No. 000 trolley wire. 

The - 5,000-volt current is collected 
from the trolley wire by a pneumatically 
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operated pantagraph trolley on each half 
of the locomotive and is carried through a 
suitable oil-switch and circuit-breaker to 


ELECTRICAL REVIEW 


an induction regulator, which, under the 
direction of the operator, varies the 
voltage at the motors from about 140 to 




















WESTINGHOUSE SINGLE-PHAsE LOCOMOTIVE, END VIEW. 


These 
transformers reduce the voltage to 225 for 
use at the motors. The trolleys may be 
raised or lowered from the cab by a suit- 
able air-valve. 


an autotransformer in each cab. 


325. The induction regulators are driven 
by small series motors of the same gen- 
eral type as the main motors. Both regu- 
lators are controlled by the multiple-unit 
system from a master switch at either end. 
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facility and economy as a steam locomo- 
tive. 

Forced ventilation is used with the 
autotransformers and induction regulators 
as well as with the motors, the necessary 
air being supplied by suitable motor- 
driven blowers. Motor-driven air-com- 
pressors are also used. 

The locomotive is designed for slow- 
speed freight service, this type having 
been chosen because the design of series 
alternating-current motors for very slow- 
speed service presents many more prob- 
lems and is much more difficult than the 
design of equal capacities for the ordinary 
conditions. This problem having been 
solved, the production of similar locomo- 
tives for passenger service becomes a rcla- 
tively simple matter. With the motors 
working at nominal full-load output th 
locomotive will develop a draw-bar pull 
of 50,000 pounds at a speed of approxi- 
mately ten miles per hour. On several 
occasions, however, when hauling the 
fifty-car train referred to above, steady 
draw-bar pulls of from. 60,000 to 65,000 
recorded on_ the 


, 
vne 


pounds have been 
dynamometer car and momentary efforts 
as high as 100.000 pounds have been cb- 
tained with no sign of slipping of the 
wheels. With lighter loads the locomo- 
tive may be run at higher speeds up to a 
maxinwim of about thirty miles per hour. 
‘The successful completion of so large 
and powerful an alternating-current loco- 
motive without the usual series of develop- 
ments through gradually increasing 
sizes, which is ordinarily required when 


‘so great a problem is undertaken, marks 


a distinct advance in the production of 
electrical apparatus for heavy traction 
work, and now that the first important 
step has been taken should certainly prove 











WESTINGHOUSE SINGLE-PHASE LOCOMOTIVE HAULING A TRAIN OF Firty GONDOLA CARs. 


The three motors on each half of the 
locomotive are connected permanently in 
parallel and are controlled by means of 


They may be stopped at any desired point 
in their travel and thus the locomotive 
may be run at any speed with the same 


the forerunner of the use of electric trac- 
tion on trunk-line railroads, which has 
so long been looked for. 
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Central Station Protection. 


A Symposium of Ideas on the Protection of Central Stations from Interrupted Service. 


T THE 197th meeting of the Ameri- 
can Institute of Electrical Engi- 
neers on May 16, 1905, a great 

many ideas were presented by different 
gent!emen for the ensuring of uninter- 
rupted service of central stations. Mr. 


H. \W. Buck presented a paper entitled 
“Duplication of Electrical Apparatus to 
Secure Reliability of Service.” 


H. W. BUCK. 

Beiore a decision can be made upon the 
degree of duplication advisable for any 
given piece of apparatus, an analysis must 
be mace of the defects which may develop 
therein, the length of time required for 
repairs in case of a breakdown, and the 


number and importance of the power 
customers dependent upon that particular 
appliance. 

For purposes of discussion electrical re- 


serves may be divided into several classes 
of apparatus, each governed by different 
These classes are: 

1. Generating units. 

2. Generating plant switchboard. 

3. Generating plant transformers. 

!. Underground and distribution sys- 
tem. 

5. Overhead lines. 

6. Substation apparatus. 

i. Apparatus on premises of individual 
customers, 

Reserve apparatus applicable to the 
above can again be divided into two 
classes : 


conditions. 


(w) Actual apparatus installed com. 
plete ready for service. 

()) Reserve parts held in storeroom. 

There is no place in a power system 


where reserve apparatus is so important 
as in the generating station. The follow- 
ing conditions should be observed in every 
large generating plant where continuous 
service is demanded: the maximum over- 


load capacity of the generators normally 
operating on the bus-bars should be such 
that at any time and under any condi- 
tions of load any one of the generators 
can be instantly disconnected from the 
bus-bars without necessitating a reduction 
of siation load or causing a serious mo- 
mentary drop of pressure. Furthermore, 
there should, if possible, be one unit held 
as absolute reserve which need not: be oper- 
ated except as a substitute. This enables 
any one generator to be out of service for 
repairs, even during load-peaks. The size 





of generating unit selected for an installa- 
tion has an important bearing on the 
question of reserve. The larger the unit 
the lower the cost of the plant per kilo- 
watt, but, by necessity, the larger will be 
the investment in the idle reserve 
machinery. The proper relation can only 
be determined by a study of the local con- 
ditions under which the plant is to 
operate. 

A station operated by steam turbines or 
by water power has certain advantages in 
reserve conditions. With steam turbo- 
generators, on account of the compara- 
tively high part-load efficiency of the 
steam turbine, all the units installed in 
the plant, including the reserves, can be 
kept in operation on the bus-bars at all 
times without serious sacrifice in steam 
economy due to the part load on each 
unit. This enables a generator to be 
quickly disconnected from the bus-bars at 
any time without overloading the re- 
mainder or causing a serious drop in 
pressure. This condition also obtains in 
a water-power plant, since the additional 
use of water caused by the continuous 
operation of the reserve units has only 
little effect on the cost of producing the 
power. With a reciprocating engine, how- 
ever, each unit must be operated as far as 
possible at exactly the full-load point on 
account of the economy required in steam 
consumption. This prevents obtaining 
the full utility of the reserve machines. 

The exciters in an alternating-current 
generating station are, of course, the heart 
of the entire system, and the most careful 
provision should be made to ensure con- 
tinuity of service therefrom. Since the 
cost of the exciters is in every case only 
a small proportion of the cost of the plant, 
there is little excuse for not installing 
ample reserves in connection with the ex- 
citer equipment. 

Of equal importance with the complete 
reserve machinery installed is the stock 
of reserve parts held in the storeroom. 
There should be kept on hand at all times, 
ready for immediate use, a complete outfit 
of the parts of the prime movers and gen- 
erators which are most likely to wear out 
or break down. In the selection of such 
spare parts the most careful judgment 
should be exercised. In many instances a 
carefully selected reserve will enable 
breakdowns to be repaired in a few hours, 


that’ might require weeks, if the new 
parts, many of which might be special, 
had to be obtained from the manufacturer. 
From the standpoint of reserve, then, 
there is no part of the power plant of 
more importance than the storeroom. 

Under heading of generating 
plant switchboard might be included all 
of the electrical equipment of the sta- 
tion from the terminals of the generators 
to, the point where the outgoing feeders 
teave the power-house. Here the question 
of reserve is almost wholly a storeroom 
proposition. The actual installation of 
duplicate cables in the station wiring and 
duplicate switches, controlling devices, 
ete., should be avoided as far as possible. 
There should, however, be kept on hand, 
preferably in the power-house itself, the 
fullest inventory of switch parts which 
are liable to injury, and full length of all 
sizes of cables used in the installation. 
The duplication of bus-bars is of course 
quite necessary in a generating plant, but 
more for reasons of flexibility of operation 
than for reserve. A great deal can be ac- 
complished toward reserve in the case of 
switchboard equipment by keeping on hand 
a suitable outfit of jumpers with proper 
terminals soldered on to use for emer- 
gency connections to temporarily transfer 
feeder or generator leads from one switch 
to another. 

Many of the considerations involved in 
the generating unit enter into the question 
of duplication for reserve in a transformer 
equipment. Here also, in regard to the 
size of unit selected, a proper balance must 
be established between the saving in cost 


the 


per kilowatt by the adoption of large 
units and the saving in investment in re- 
serve transformers by the installation of 
smaller ones. Another important ques- 
tion has recently been brought up in con- 
nection with transformer plants by the 
introduction of one polyphase transformer 
as a substitute for two or three single- 
phase transformers for a bank. A poly- 
phase transformer occupies less space and 
costs less than a bank of single-phase 
transformers, but when reserve is con- 
sidered it is not so good. If a bank of 
separate single-phase transformers breaks 
down the trouble is not likely to involve 
more than one of the component trans- 
formers and this can be replaced by a 
small kilowatt reserve. If, however, a 
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polyphase transformer breaks down, capac- 
ity equal to its full polyphase rating is 
put out of service. 

All important transformer stations 
should have a complete spare bank which 
can be shut down at any time without 
overloading the remaining transformers, 
and in addition one single-phase trans- 
former should be held in stock to make 
good any bank in case one of the com- 
ponent transformers should break down. 

A transformer station usually involves 
more or less of an equipment of high- 
pressure cables, switches, lightning ar- 
resters, etc.; and in the present state of 
the high-pressure art there is nothing 
more liable to frequent destruction than 
the devices involved in this part of an 
electrical system. Consequently here the 
storeroom reserves should be most care- 
fully provided for. 

If there is a single element in an elec- 
trical system where trouble is sure to de- 
velop sooner or later it is on the overhead 
lines, and the higher the pressure the 
more likely is the trouble to occur. This 
is so because the overhead lines are sub- 
jected to influences over which the power 
company has no control. These influences 
are principally lightning, general abnor- 
mal weather conditions, malicious inter- 
ference, and accidental interference 
caused by the contact of other companies’ 


wires during construction work. For these - 


reasons it is practically out of the question 
to attempt to maintain a continuous 
power service over a single circuit over- 
head line. There should always be enough 
circuits installed so that at least one can 
always be shut down without necessitating 
a reduction in load. This is specially true 
in the case of high-pressure lines. In low- 
pressure systems of 2,300 volts or less it 
is nearly always possible to replace insu- 
lators and do other work on the line while 
it is “alive,” but at higher pressures this 
should not be allowed if there is any re- 
gard for human life. In many plants 
where important interests are dependent 
upon the power transmitted the matter 
of duplication should be carried beyond 
the circuits and reserve pole-lines in- 
stalled. Carried to its limit without re- 
gard to cost, the ideal condition would 
be a number of single circuits, each in- 
stalled on a single pole-line and each line 
following a different route. With this ar- 
rangement lightning would not be likely 
to disturb more than one line at a given 
time, and a complete shutdown from 
malicious interference involving all the 
lines would be very improbable. The cost, 
however, in such a separation of lines 
would in most cases be prohibitive on ac- 
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count of purchase of right of way, patrol- 
ing, ete. 

In an underground feeder breakdowns 
are difficult to locate, and when found, re- 
pairs frequently occupy many hours on 
account of the necessity for pulling out 
the defective cable from the ducts, putting 
in new cables and resplicing. Duplicate or 
triplicate cables should always be installed 
where imiportant service is involved. This 
obligation is conceded by most engineers, 
and spare underground cables are usually 
installed. The installation, however, is 
apt to be carried out in such a way that 
the security of the reserve cables is im- 
paired. Underground conduits as, now 
generally constructed consist of a congest- 
ed mass of ducts grouped in such a way 
that in the manholes the cables are crowd- 
ed closely together and all in constant 
danger of destruction in case of a violent 
short-circuit in the manhole. There is 
little value in installing spare cables when 
they are liable to be damaged at just the 
time when they are most urgently re- 
quired. Such risk can only be obviated 
by constructing electrical conduits in such 
a way that the cables can be separated 
in the manholes by short-circuit proof 
barriers. Preferably, whenever possible, 
duplicate conduits should be constructed 
on opposite sides of the street or, still 
better, laid through different streets. Only 
by such precautions can the full benefit 
of the reserve cables be ensured. 

Investment in duplication of generating 
units and transformers for reserve pur- 
poses does not result in any saving in 
operating expenses. On the contrary, if 
the reserves are kept in continuous service, 
in general the losses will be increased and 
consequently the efficiency of the plant 
lowered by just so much. Investment, on 
the other hand, in reserve cables and over- 
head circuits can be made to pay directly ; 
for if such reserve circuits are kept in 
operation, the efficiency of the transmis- 
sion is raised and the cost of producing 
the power lowered by that amount. 

The general considerations which apply 
to generating plant reserves also apply to 
outlying substations but in a less degree, 
for the complete shutdown of a substation 
involves only a portion of the power sys- 
tem. Farther out on the power network 
to the plants of individual customers, 


where the transformers or other apparatus 


is supplied by the power company, no re- 
serve seems necessary under the ordinary 
obligations of such cases. If a breakdown 
occurs only the individual is inconveni- 
enced, and therefore the risk is usually 
justified. 

The above stated conditions of reserve 
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apply particularly where certain public 
utilities are involved. Among which 
may be mentioned: (1) Electrified steam 
railroads. (2) Traction system in large 
cities. (3) Street lighting and the light- 
ing of large public buildings. 

Where such interests are at stake 
storage battery reserves are probably jus- 
tified aside from all considerations of 
economy resulting from improvement jin 
load-factor. 

Where water power is used for the 
operation of important power systems 
duplication of generating stations ig es. 
pecially important. In steam plants as 
now constructed with multiple stacis there 
is no single element of the plant which is 
common to and necessary for the opera- 
tion of all the power units. Consequently 
any part of the equipment can be inspect- 
ed and repaired without a total station 
shutdown. In an hydraulic plant, however, 
there are a number of elements in the de- 
velopment which are essential to the op- 
eration of the whole plant, among which 
may be mentioned the dam, flume, fore- 
bay, tail-race, tunnel, etc. In cases of 
emergency it may become necessary to 
shut off the main water supply in order 
to get access to these parts. Furthermore, 
hydraulic plants are subject to ice troubles 
and floods in winter and low water in the 
summer. It therefore seems essential if 
steam roads or other public utilities are 
to be operated electrically by hydraulic 
power that the system should be operated 
by more than one generating station. 

Such are some of the considerations 
entering into this problem of duplication 
for reserve. The details are subject to 
the local conditions of each particular in- 
stallation. The matter of reserve grows 
more important each year with the de- 
velopment of electrical applications. Ten 
years ago or more shutdowns on. electrical 
power systems were taken as a matter of 
course, and no one used electrical power 
unless interruptions to service could Le 
taken without serious inconvenience. At 
the present time, though the obligations 
of the power generating companies are 
much mire serious, and absolutely con- 
tinuous supply of electric power is de- 
manded by all users. To avoid loss of 
revenue and possibility of damage suits 
from shutdowns every power company is 
justified now in making a large invest- 
ment in reserve to assure continuity of 
service. 

H. G. STOTT. 

I do not quite agree with the recom- 
mendations in Mr. Buck’s paper in regard 
to the treatment of some of the apparatus. 
The whole.principle of design in moder 
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power stations is to make each individual 
unit virtually a separate power station in 
itself. The isolation of the generators, 
the cables connected with them, the in- 
dividual cables connected to these main 
cables, the oil switches, bus-bars, etc., per- 
mits all operating devices, where it is 
possible, in almost all modern stations, 
to operate in one unit. Economy does not 
dictate this separate operation. The ques- 
tion 2s to how large to miake the station 
is simply a question of how safe each in- 
dividual unit can be made, and the im- 
pression should not be conveyed that the 
final size of the large power plants has 
been reached unless there is some special 
point, especially as indicated in the hy- 
draulic plant where there are any unre- 
liable items, such as the dam, flume, fore- 
bay, iail-race, etc., which controls the en- 
tire «nount of power. In the steam plant 
there ‘s no one item controlling the whole 
amount of power. The nearest approach 
to this condition is found in the water 
supply. That, in practically all stations, 
is in duplicate and is also further pro- 
tected by the use of large storage tanks. 

In regard to the safety of underground 
cables, there seems to be a point which is 
rather neglected, and that is the higher 
the voltage the less the damage likely to 
occur in surrounding cables. It is a fact 
which has been verified by experiments, 
that the safety of the cable, in regard to 
its neighbors, varies inversely with the 
voltage; in other words, the larger the 
current carried, the greater danger to 
the surrounding cables, and the damage is 
proportional to the square of the current. 

PHILIP TORCHIO. 

The problem of protection of high-ten- 
sion systems against shutdowns is of 
great importance and it has necessarily re- 
ceived the careful attention of the en- 
ginecrs who have been connected with the 
operation of the central stations. 

It is probably true that our largest cen- 
tral stations are now equipped with pro- 
tective devices to meet almost all of the 
exigencies of the service for each particu- 
lar condition. It is also true that these 
conditions vary greatly from station to 
station, and it is doubtful if a standard 
solution could be applied to all cases. 

Seven years ago the New York 
Edison Company adopted, with all 
its high-tension switchboards, two 


types of relays, one being a fixed time- 
limit overload relay installed at the gen- 
erating end and one at the receiving end 
of each high-tension feeder, and one in- 
stantaneous reverse-current relay added 
at the receiving end of the feeders. The 
company at the beginning did not feel 
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enough confidence in the reliability of 
these safety devices, so that at the start the 
relays were connected only to signal 
lamps. The relays were not entirely satis- 
factory and for considerable time a lot 
of experimental work had to be done be- 
fore it was felt safe to connect a few of 
these relays to the trip mechanisms in a 
few stations. Then followed a period of 
investigation to find out whether the re- 
lays did more good than harm. About 
three years ago the experience was greatly 
discouraging. Investigations made upon 
relays used on other systems proved to be 
equally perplexing. A careful study of 
the problem clearly demonstrated two 
facts, one that the existing type of relays 
was inadequate to fulfil all requirements 
of the service, and the other, that to ac- 
complish any satisfactory results it was 


necessary to develop a well coordinated 


scheme of relays in which each element 
should have its proper relation and func- 
tion to the other elements of the pro- 
tective scheme. It was thought that the 
keynote of this situation lay in the de- 
velopment of a time-limit relay which 
would operate in an interval of time in 
inverse proportion to the amount of cur- 
rent. The only relay of this style avail- 
able at that time was the dashpot arrange- 
ment attached to the ordinary overload 
relays, but this was found to be unsatis- 
factory in service and it was dismissed 
from consideration. The manufacturers 
had been urged to develop a better relay 
to meet certain specifications which were 
given in detail. Developments along 
such a line of apparatus were, however, 
slow to materialize and in the meantime 
the New York Edison Company was not 
making great headway in protecting its 
increasing high-tension system. 

In the spring of 1903 the Gen- 
eral Electric Company installed forty 
double-pole bellows type relays, and upon 
this type of relay a whole scheme of safety 
appliances was designed for the whole sys- 
tem, which is briefly as follows: 

Aside from the system of protection of 
auxiliaries at stations and substations, the 
continuity of the service of the system is 
safeguarded by the following relays: 

Generators—It has not been found de- 
sirable to install automatic  circuit- 
breakers on the generators as reliance is 
put upon the attendant to disconnect the 
generators by hand operation of the oil- 
switches whenever he finds it necessary 
so to do. To guide him in his action an 
overload relay operating a signal lamp is 
mounted on each generator. This relay 
is without time limit. 

Feeders—First, high-tension feeders at 


899 


Waterside station. On each feeder is 
mounted an overload relay with a variable 
time limit in inverse proportion to the 
amount of current. 

Second, high-tension feeders at substa- 
tions. The feeder switch is automatic and 
controlled by a relay similar to the one 
at the Waterside station and of the 
feeder. 

Third, high-tension side of rotary 
converters. Each rotary converter is 
equipped with a relay of the same kind 
as previously discussed, its load being pro- 
portioned by the current transformer 
ratio. 

Fourth, direct-current side of rotary 
converters. 

To be consistent with the general 
scheme above outlined, the direct-current 
side of each rotary converter should be 
equipped with a reverse-current, inverse 
time element, direct-current relay. A re- 
lay with an instantaneous opening could 
not be used at this point unless set to 
operate at a very high reverse current, 
which would in itself largely defeat its 
purpose. A fixed time limit irrespective 
of current would render the relay of very 
little value, as the short-circuit on the 
direct-current side might reach disastrous 
proportions before the fixed time of the re- 
lay had expired. The selection of the 
reverse-current direct-current relay in this 
instance was made feasible by the fact 
that each substation is equipped with 
large storage batteries which can always 
energize the pressure coils of the reverse- 
current relays. 

In a paper before the Institute the re- 
spective features of the relays described 
were summarized as follows: “all relays 
must be properly adjusted to operate the 
different circuit-breakers in the proper 
order, so that if the trouble is once 
cleared by the opening of certain circuit- 
breakers, the other relays reset themselves 
in the normal position, leaving the rest 
of the system in operation.” 

It is gratifying to report that the ex- 
pectations have been fully realized by sub- 
sequent experience. It goes without say- 
ing that the success of such a system of 
protection is dependent upon the care that 
is given to the maintenance of the several 
relays, but it is also a fact that we are now 
in possession of an apparatus which is 
not freaky and unreliable and certainly 
sturdier than most of the rest of the in- 
struments on a switchboard. 

It is probable that as further experience 
is obtained it will be found that a number 
of these delicate and intricate pieces of 
auxiliary apparatus may be advantage- 
ously omitted, but as the matters now 
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stand we must put up with some sort of 
inconvenience of this kind, and the ex- 
perience has proved that a system based 
on the use of the inverse time element 
relays giyes a solution free of serious 
drawbacks. 

There are cases in water-power installa- 
tions where a short-circuit on one line 
drags down the speed and voltage of the 
generators, and when the short-circuit is 
cleared the pressure and speed increase 
while the synchronous motors operating 
on the other lines fall out of step and 
overload those lines, opening the circuit- 
breakers on the same. of this 
character have created a feeling of un- 
install- 


Troubles 


certainty as to the desirability of 


ine automatic relays in such cases. 


While not wishing to advocate a com-, 


plex system of protective devices, if such 
can be omitted to advantage. I must 
emphasize the necessity, wherever it is 
found necessary to install these relays, of 
not confining the installation to a portion 
of the systems only, but to extend the 
same to the whole installation so as to co- 
ordinate the different factors into a well 
coordinated protective scheme in which 
every element bears the proper relation to 
the other elements. 
S. D. SPRONG. 

The proper selection and adjustment of 
the various relays in a large power distri- 
bution system is one of the determining 
elements in the continuity of service ren- 
dered. 

Is it not probable that during periods 
of light system load when but one or 
two units are running, that a short-circuit 
on one of the feeders, if close to the power 
station, would so depress the generator 
voltage as to cause the relays to operate 
under the 
cuit” rather than those of “overload” at 
normal pressure? If so, this would reduce 
the opening point to nearly one-half of 
what it should be for any kind of feeder 
trouble, which is in its relation to the 
generators an overload. It would seem 
for these reasons that the differential 
feature is not a desirable one in a genera- 
tor relay at all points of the twenty-four- 
hour load, if it is essential to maintain 
the differential factor. The question 
arises, however, would a generator under 
any conditions ever trip its relay due to 
overload ? 

It has been stated that a time-limiting 
device, such as a bellows or dashpot 
(while ideal from the standpoint of sim- 
plicity), is not positive. I would say on 


characteristics of “short-cir- 
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this point that one large operating com- 
pany in New York city has had a varying 
number, over 150, relays of this type in 
operation for a period upward of eighteen 
months, and has not experienced failure 
in operation in a single instance, nor has 
the regular periodic inspection and test 
made on all the relay devices disclosed 
any of them in an inoperative condition 
due to the air type of time-limiting device. 

Referring to the broad question of re- 
lays in the generator circuit, I would ask 
if it is considered essential for good opera- 
tion to have automatic opening of switches 
in the generator circuit under any condi- 
tions? It is not the practice among some 
of the larger companies which have been 
in operation for some years to have auto- 
matic operation of the generator switches. 
Their practice of having a relay which 
would signal the operator only at times 
of extreme load has proven entirely satis- 


factory. 
It has also been stated that in an ideal 
combination the substation end of the 


feeder should have an instantaneous re- 
verse-current relay. This seems open to 
question, unless the relay is set at_a high 
figure in consequence of which it would 
lose much of its value for the purpose in- 


‘tended. If set at a reasonably low point, 


practice shows that the momentary re- 
versals due to synchronizing a rotary, or 
short depressions of voltage due to short- 
circuit, will cause the rotaries to reverse 
for an instant due to the energy stored in 
them, and trip the relay, thus cutting out 
one or more good feeders. This will 
occur whether there are storage batteries 
in multiple with the system or not. 

It is stated that a direct-current re- 
verse relay operating a circuit-breaker on 
the direct-current side may be used to 
open the circuit of an inverted rotary, 
thereby preventing the rotary from at- 
taining destructive speed in case of open 
field circuit. It would seem that relays 
of the type described, and without time 
limit either fixed or inverse, would be 
very liable to disconnect the rotary dur- 
ing momentary depression in the system 
voltage resulting from short-circuit on a 
feeder, or other causes. This applies to 
substations where storage batteries are 
employed, or where a system is divided 
into two or more sections operated inde- 
pendently, but each section supplying a 
portion of each substation’s load. 

I believe it is the general opinion among 
engineers that when a speed-limiting de- 
vice is found necessary it should be a 
device designed for that purpose only, 
and its operation should be based entirely 
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on the mechanical feature of the rotary 
speed. : 
W. F. WELLS. 


Experience is reputed to be a good 
teacher and the general practice of g 
large lighting company, deduced from the 
experience of a number of years, might 
be of interest. This company generates 
alternating current at 6,600 volts, which 
is transmitted underground to substations, 
where it is transformed to direct current 
at 120-240 volts. 

In general, sufficient equipment jis jp- 
stalled and operated to render it possible 
at all times to instantly disconnect any 
individual or group unit, without inter. 
fering with the service. As the number 
of units increases, the proportion of in- 
vestment in emergency or spare equip- 
ment dimiinishes and soon becomes of 
relatively minor importance. The inter- 
est and depreciation charges on accouni 
of this spare equipment are partially off- 
set by the greater flexibility in operating, 
and decreased transmission losses. 

The proportion of reserve required in 
each of the seven classes of apparatus 
mentioned by Mr. Buck depends to a 
large extent on the reserve in the follow- 
ing class. It is simpler to discuss them 
in reverse order. 

Commencing with the distribution net- 
work supplying the customer, sutticient 
feeders connect this with the substations 
to maintain pressure in case any of them 
burn out. In growing districts this simply 
means the installation of feeders a year 
or so in advance, and the fixed charges 
incident thereto. 

In the substations the reserve is pro- 
portionately of as great importance as in 
the generating stations, as it must provide 
not only for accident in the substation, but 
for partial interruption of supply caused 
by accident to the transmission system, 
or in the generating station. In general, 
the practice has ‘been to design the sub- 
station to contain from four to eight 
transforming units and to install one 
more unit than is necessary to 
carry the maximum load. A _ storage 
battery has been found absolutely neces- 
sary, the capacity of which at the one- 
hour discharge rate is equivalent to one 
of the transforming units. Where more 
than five units are installed the battery 
capacity exceeds twenty-five per cent of 
the maximum load. An important part 
of the reserve: of each substation is the 
assistance that can be rendered by the 
adjacent substations. 

All the transmission cables are under- 
ground, and in order to avoid interrup- 
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tions from “congested mass of ducts and 
cables crowded in manholes,” as referred 
to by Mr. Buck, four separate and dis- 
tinct lines of subway have been con- 
structed, starting from four separate man- 
holes in front of the generating station. 
Each substation has at least one more 
cable than is required for its maximum 
load, and these cables are divided among 


the different subway routes. In this way 
the greatest possible loss to the transmis- 
sion system by a violent short-circuit in 
the manhole would be less than twenty-five 


per cent of the total. Should this occur 
at the time of maximum load the over- 
lon! capacity of the cables following the 
other routes would be sufficient to main- 


tain the service. 

Yo further guard against a violent 
short-circuit the cables in all manholes 
are protected by fireproof covering over 


the lead, and in seven years’ experience 
on a system containing many miles of 
hivh-tension underground cable, there has 
heon no case where a cable burnout has 
injured an adjacent one, 

‘In the generating plant the high-ten- 
sion and exciter bus-bars are the only parts 
of the plant which are common to and 
necessary for the operation of al] power 
units, and these have been designed ani 
constructed with the greatest possible 
care. Every known precaution has been 
taken with each generating unit, consist- 
ing of engine with individual condenser, 
and generator with its armature, field 
and control cables, switches, rheostats and 
instruments to protect them from possible 
injury from adjoining apparatus or ex- 
ternal source. The installation of two 
vil-switches, of the compartment type, in 
series in generator leads has not only en- 
sured the opening of the circuit between 
the generator and bus in ease of trouble, 
but has provided an additional means for 
synchronizing, ete., in case a switch or 
instrument transformer fails to operate 
properly. The reliability of the supply 
of current for the generator fields and 
control cireuits is secured by a storage 
battery connected at all times to the ex- 
ciation bus. The station lighting and 
all auxiliaries can be connected to this 
bus. 

ii has not been found necessary to operate 
reciprocating engines at exactly full load, 
on account of the consumption. The en- 
gimes and generators are so proportioned 
that the variation in steam consumption 
per kilowatt-hour, as shown by tests, 
between the limits of twenty-five per cent 
underload and twenty-five per cent over- 
load, is less than five per cent from the 
maximum economy. The practice is to 
operate engine-driven units at slightly 
under normal load, and depend on their 
overload capacity in case one is instantly 
disconnected. Should it be necessary to 
disconnect two simultaneously, the bat- 
teries would supply the necessary energy 
until an additional unit could be started. 

During the maximum all units carry 
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about normal load, and if it is necessary 
to take one out of service the overload 
capacity of the remaining units and the 
batteries can be depended on as a sub- 
stitute. It has not been deemed commer- 
cial, nor has it been found necessary to 
hold one unit out of service as absolute 
reserve during the peak as suggested. 

In the boiler plant duplication is 
avoided by arranging the steam piping 
so that all boilers and engines are con- 
nected to a ring main, divided by suita- 
ble valves. This renders it possible for 
any group or groups of boilers to be used 
with any combination of engines. Boiler 
feed lines are similarly laid out, and at 
least one more feed pump operated than 
is required by load conditions. With such 
an arrangement it is necessary to run only 
a very small percentage of boilers for 
emergency use. 

In general, each group of transmitting 
and transforming equipment has suffi- 
cient capacity to permit the withdrawal 
from service of any individual unit with- 
out making it necessary to operate the 
balance beyond the normal capacity. The 
generating station is capable of carrying 
the entire load when operating at nor- 
mal capacity.. In case of accident the 
substation storage batteries and overload 
capacities of the remaining equipment 
are capable of maintaining service until 
repairs are made. 


Electric Lighting at the Lewis and 
Clark Exposition. 

A recent trial of the illuminating 
facilities at the Lewis and Clark Exposi- 
tion has demonstrated that the plans laid 
out by Mr. J. W. Thompson, the elec- 
trical engineer, are entirely practical. It 
is stated that the lighting features which 
have been provided are equal to, and in 
some cases surpass, the decorative effects 
at earlier expositions. Columbia Court, 
about which are clustered the large ex- 
hibit palaces, has been made the centre of 
the illumination scheme. The Agricul- 
ture and Foreign Exhibit buildings are 
outlined in frosted lamps, and the dome 
of the former building is visible for a 
considerable distance. From Lakeview 
terrace, at the head of Columbia Court, 
the view embraces the Lake Shore espla- 
nade and the Bridge of Nations. These 
latter features are brilliantly lighted by 
clusters of fifty-candle-power lamps, while 
across Guild’s lake the United States 
government buildings are also brilliantly 
illuminated. The twin towers on these 
buildings, which carry an immense num- 
ber of lights, rise 260 feet. 

A new feature in lighting is the sub- 
marine illumination of Guild’s lake. On 
either side of the esplanade, which 
parallels the Lake Shore and the Bridge 
of Nations, connecting the mainland with 
government peninsula, fifty-candle-power 
lights encased in marine receptacles have 
been placed at intervals of three feet. 
The effect is to illumine the clear water 
and make it possible to see fishes swim- 
ming among the water plants on the 
bottom. : ; 
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NOTES ON THE APPLICATION OF ELEC- 
TRIC POWER AT MINES IN 
GERMANY.? 


BY E. 0. FORSTER BROWN. 


Introduction—The principal coal-min- 
ing districts of Germany are Westphalia, 
Silesia and Alsace-Lorraine, with yearly 
outputs of approximately 60,000,000, 
25,000,000 and 12,000,000 tons of coal 
respectively. 

Westphalia has of late made the greatest 
strides in experimenting with, and ap- 
plying, electricity in various ways for 
mining purposes. In Westphalia the 
seams are fiery, and boiler-coal is of great 
value, so that any saving of power is an 
important economy. 

The system of current used for general 
purposes at all of the newer plants is with 
rare exceptions three-phase. The chief 
advantages of this system over continuous 
current are that three-phase machinery is 
cheaper to construct; it admits of being 
generated and transmitted at a high volt- 
age, at a relatively smaller cable cost; it 
can be transformed to any suitable work- 
ing voltage in the neighborhood of the 
nrotor; and the absence of a commutator 
on the motor considerably simplifies the 
working and attention required. 

The central power-houses of the newer 
plants are well built and roomy. In ad- 
dition to the generators, they usually con- 
tain the air-compressors and, sometimes, 
the ventilating-fan engines. The genera- 
tors are driven by tandem or cross-com- 
pound condensing horizontal steam engines 
with steam at a pressure of from 100 
pounds to 180 pounds per square inch. At 
coking collieries there is a tendency to 
take the gas from the ovens, and after 
purification it is used to generate elec- 
tricity direct by means of gas engines; 
the saving of power by this method over 
that of burning the gas under boilers and 
generating electricity by the steam so 
raised being rather more than doubled. 

The voltage used naturally varies very 
much with the conditions; for three-phase 
current, it is usually 2,000 or 3,000 volts, 
and sometimes 5,000 volts; and, in the 
majority of cases, it is transformed down 
to 200 or 300 volts at the motor. The 
pressure of continuous current does not, 
as a rule, exceed 500 volts. 

The purposes to which electricity is 
chiefly applied may be stated roughly, in 
their relative importance, as. pumping, 
ventilation, winding, haulage, coal-cutting 
and air-compressing. 

A large variety of electrically driven 








1 Abstract of a paper read before the Mining Institu- 
tion of Scotland, at Glasgow, on February 9, 1905, 
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pumps are employed; the tendency in 
plunger pumps being to increase the speed 
to the utmost limit of practicability, to 
drive with comparatively large, slow run- 
ning motors, and so eliminate the use 
of gearing. The pump of the future, how- 
ever, appears to be of centrifugal type. 
Some of the advantages of this pump over 
plunger pumps are as follows: it costs less 
for the same capacity, it occupies less 
space, requires less attention, lubrication 
and repair; and it is particularly suited 
for driving by electricity, as both the 
pump and the motor give the best results 
when running at a high speed. The 
pump and the motor lying above it are 
fixed together in a vertical frame, which 
is hung from the surface by ropes and 
raised or lowered in the sinking shaft as 
required, the motor-cable being corre- 
spondingly coiled or uncoiled from above. 

In practically all cases where electricity 
is applied for power purposes the ven- 
tilating fans are driven by motors, some- 
times by belts and sometimes direct on 
the same shaft. An instance of the at- 
tention required for one of these elec- 
trically driven fans is significant, in com- 
parison with that required for a steam- 
driven fan of equal capacity. A Rateau 
fan at an isolated ventilating shaft be- 
longing to the Saar-Mosel Colliery Com- 
pany displaces 110,000 cubic feet of air 
per minute, and is driven by a three-phase 
5,000-volt motor, keyed direct on the fan- 
shaft, running at 300 revolutions a 
minute. The door of the ventilator-house 
is kept locked; every three weeks the mo- 
tor is cleaned, which takes two hours, and 
every three months fresh oil is put into 
the bearing-cups, otherwise no one goes 
near the house. The fan has been run- 
ning satisfactorily and continuously for 
a year under these conditions. 

A few details of electrical plant at some 
of the collieries will serve to illustrate the 
foregoing remarks. 

Donnersmarckhiitte Colliery, Silesia— 
The power plant is capable of producing 
1,060 kilowatts of continuous current at 
230 volts, and 2,800 kilowatts of three- 
phase current at 1,000 volts, a total of 
3,860 kilowatts. Two-thirds of this out- 
put is generated by gas engines, supplied 
with gas from the blast furnaces, belong- 
ing to the colliery, and the remainder by 
horizontal tandem-compound condensing 
steam engines. The current at 1,000 volts 
is transmitted to a distance of three miles. 
Electrical power is applied to pit pumps, 
sinking pumps, ventilators, and hauling 
and winding gear. The centrifugal sink- 
ing pump is at present pumping 400 gal- 
lons per minute to a height of 460 feet, 
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and the motor is supplied with current 
at a pressure of 1,000 volts. The electric 
winding engine is of 125 horse-power. 
Preussen Colliery, Silesia—This col- 
liery is not yet completed and the shafts 
are still being sunk. Electricity is used 
for most power purposes, with the excep- 
tion of winding. The generating station 
at present contains two three-phase dyna- 
mos of 450 kilowatts at 3,000 volts, and 
one three-phase dynamo of 450 kilowatts 
at 500 volts. The pumps in use for sink- 
ing and pumping from the lodge rooms 
consist of the following: one centrifugal 
sinking pump hung in the shaft, and 
pumping 330 gallons a minute to a height 
of 279 feet. The pump, in two steps, re- 
volves at 1,450 revolutions a minute and 
is driven by a 500-volt motor. No. 1 
lodge room contains two high-pressure 
centrifugal pumps, each horizontal, in two 
parts with two steps in each part, and a 
3,000-volt motor between the parts. Each 
pump, at 1,420 revolutions a minute, can 
pump 1,100 gallons per minute to a 
height of 689 feet. The No. 2 lodge 
room contains a plunger pump, driven 
direct by the motor without gearing, and 
pumping 345 gallons a minute to a height 
of 525 feet. The motor runs at 200 revo- 
lutions a minute with current at 500 volts. 
Court Colliery, Westphalia—At this 
colliery there are two three-phase genera- 
tors capable of producing 550 kilowatts 
each at 2,000 volts, driven by cross-com- 
pound steam engines with steam at a 
pressure of 100 pounds per square inch. 
Electricity is applied at the surface for 
the ventilation of the mine and most other 
purposes, with the exception of winding. 
Underground, thirty-one motors are em- 
ployed. These work eighteen small wind- 
ing engines, each of twenty-five horse- 
power, an air-compressor of seventy-five 
horse-power supplying air to rock drills, 
five hauling engines, a centrifugal pump, 
and six small ventilators, an aggregate of 
747 horse-power. Except in the case of 
two haulage motors of sixty horse-power 
and seventy-five horse-power respectively, 
wound for 2,000 volts, the voltage is 
transformed to 215 volts at the various 
motors, each motor having a separate 
transformer. The motors for the small 
winding engines run at 960 revolutions 
a minute, and are geared down to the 
drums, so that the latter wind at the rate 
of three and one-fourth feet per second, 
with a load of one ton. The starting and 
reversing switch lever and the brake lever 
of these engines are arranged so that the 
current can not be switched on unless the 
brake is off. 
Victor Colliery, Rauxel, Westphalia— 
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The generating plant consists of a hori- 
zontal cross-compound condensing steam 
engine, driving a three-phase dynamo at 
112 revolutions a minute; and the current 
is transmitted at 5,000 volts to a cen- 
trifugal pump at the pit-bottom, over 
1,640 feet from the surface. The cen- 
trifugal pump is of the Siilzer type in 
two parts, each part is in four steps and 
is driven by a separate motor; the first 
pump lifts the water from a depth of 
thirteen feet and delivers it to the second 
part at half the velocity required for the 
total lift; the second part supplies the re- 
maining velocity required. The motors, 
of 600 horse-power each, are keyed on the 
shaft of their respective pumps, and run 
at 1,035 revolutions a minute. The total 
quantity of water pumped is 1,540 ¢al- 
lons per minute. As the generating plant 
only drives the pump, the motors of the 
latter do not require to be switched on 
underground, but start working with the 
steam engine at the surface. From the 
results of tests made of this pumping 
plant running under normal conditions, it 
appears that the efficiency of the pump 
is seventy-five per cent, and of the 
dynamo, cable, motors and pump sixty 
per cent. 

Preussen II Colliery, Westphalia—A 
large electric winding engine has recently 
been erected at one of the shafts at this 
colliery for experimental purposes. ‘The 
generating plant for supplying current to 
drive the winding engine consists of two 
cross-compound horizontal steam engines, 
with steam’ at a pressure of 150 pounds 
per square inch, each driving a three-phase 
dynamo of 2,000 volts at eighty-six to 
ninety-four revolutions per minute. From 
1,550 horse-power downward is required 
of the two dynamos at different periods 
during the wind, but the normal capacity 


of each engine is 650 horse-power. 


The winding engine, placed in a house 
close to the generator, winds with a Kwpe 
pulley, and is driven by a slip-ring mo- 
tor keyed direct on the same shaft. ‘Ihe 
present depth of winding is 1,837 feet 
(560 metres), but it is eventually intenced 
to wind 100 tons per hour from a depth 
of 2,300 feet (700 metres). The engine- 
man is provided with a lever for starting, 
reversing and cutting off the current, sc- 
cording as it is in its forward, back, or 
middle position; he also controls a cou- 
pressed-air or steam brake and an emer- 
gency foot brake. 

The difficulty of dealing with the large 
amount of heat generated by the frequent 
regulation of the motor is overcome by 
an, ingenious water resistance, connecied 
with the rotor slip-rings, arranged in the 
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following manner: the cables from the 


rotor slip-rings terminate in electrode 


plates dipping into a small cistern, con- 
tinually being fed with water by a small 
electrically driven centrifugal pump, and 
fitted with a pair of valves, opening out- 
ward, which allow the water to escape 
from the cistern at two points, either near 
the extremities or just below the extremi- 
ties of the electrode plates. The valves 
are regulated by the lever before referred 
to, and the gradual opening or shutting 
of the valves raises or lowers the height 
of water in the cistern, and accordingly 
increases or decreases the immersion of 
ihe plates and the resistance in the rotor 
circuit. If the pressure during the wind 
falls to 1,600 volts, an electromagnetic 
brake comes into operation, and prevents 
the coils from being burned out. The 
winding engine appears to be under good 
control and winds satisfactorily, but the 
effect of this system on the generator 
engines is not ideal. Between winds, the 
steam engines are running at ninety-four 
revolutions per minute and with only 
sufficient steam to overcome the friction 
of the working parts at that speed; on 
starting to wind, their full power and 


something more is required of them, and_ 


they take their full steam and lose seven 
or eight revolutions a minute in speed al- 
most instantanéously, gradually regaining 
their full number of revolutions as the 
wind proceeds and the demand for power 
lessens. 

Under such conditions, this type of 
electric winding engine is not likely to 
prove successful, but, on the other hand, 
if the generating station were very large 
and supplied current for a large number 
of other purposes, the effect of starting 
the wind would be barely noticeable on 
ithe steam engine driving the generators. 
In the case of a colliery intended to be 
worked solely by electric power, it would 
be of advantage to have a reliable winding 
engine capable of being run and controlled 
by such power as efficiently as by steam; 
but it is improbable, however, that any 
colliery would erect a sufficiently large 
generating station to satisfy these condi- 
tions. An electric winding engine driven 
by three-phase current has the disad- 
vantage that it can not be so economically 
regulated as one driven by a continuous- 
current motor. 

Zollern II Colliery, Westphalia—An 
elaborate electric plant has recently been 
erected at this colliery. Two shunt- 
wound direct-current dynamos, each of 
500 volts and 2,100 amperes, are driven 
direct by triple-expansion horizontal 
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steam engines at ninety revolutions per 
minute, with steam at a pressure of 176 
pounds per square inch. Each dynamo 
has a flywheel fitted on the same. shaft. 
The interesting characteristic of this 
plant, in comparing it with others recently 
erected, is the exclusive use of continuous 
current and the shunt regulation of the 
motor. At present electricity is not used 
for power purposes underground, and 
only within a very restricted radius on 
the surface, accordingly, there would 
probably be no economy in transmission 
cost by the adoption of alternating cur- 
rent, although the possibility of its being 
required in the future has been fore- 
seen, and the generators are fitted with 
slip-rings as well as commutators. 

Two air-compressors, in the same house 
as the generators, and of the two-stage 
type, are each driven by a 500-horse- 
power motor, keyed direct on the main 
shaft, with speed regulation of from 
751% to 130 revolutions per minute, and 
they deliver air at a pressure of ninety 
pounds per square inch. The cylinders, 
although water-cooled, owing to the high 
speed of running, become exceedingly hot, 


and at seventy-five and one-half 
revolutions the air from the _ high- 
pressure cylinder has a _ tempera- 


ture of 102 degrees centigrade. Apart 
from the question of convenience the 
economy of this arrangement appears 
questionable. 

The winding engine is constructed on 
the Ilgner system, by which the fluctua- 
tions of power required during winding 
are averaged by a converter placed between 
the winding engine and the generators. 
This type of winding engine, 
although more costly than the type 
in use at the Preussen II colliery, has 
a great advantage in demanding an almost 
constant instead of an intermittent load 
from the generators, at the same time 
being under very efficient control; on the 
other hand the arrangement of the ma- 
chinery appears at first sight to be rather 
complicated, and it is at a disadvantage 
when used for intermittent winding. 

Until electric winding engines of a 
large size have been conclusively proved 
to be as reliable and efficient as steam 
engines, and at the same time show a 
substantial saving in fuel and up- 
keep sufficient to repay the original 
capital outlay, electrical power is 
not likely to be applied to a 
large extent at individual collieries not 
troubled with water, where the winding 
engines consume the largest proportion 
of power required for working the colliery. 
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The First Woman Telephone 
Operator. 

When telephone central offices were es- 
tablished, the operation of the switchboard 
was entirely done by young men, which 
continued in Europe to a later date and 
in fact in some parts until quite recently. 

In the year 1878 a young man who 
was telephone operator at Bridgeport, Ct., 
was told by the manager of the company 
that this work would soon be done by 
young women, as they would be superior 
for the purpose, being so much more deft 
in the manipulation of cords and other 
duties, and he was told that he could have 
any outside position which he might se- 
lect. 

The young man stated that he did not 
helieve that women could do an operator's 
work, but in about three weeks he was 





Mrs. Marcery M. Gray. 


introduced to his successor, Mrs. Margery 
M. Gray, now living at Torrington, Ct., 
who is believed to be the first woman 
telephone operator, and she continued 
in this position for many years until a 
commercial business opportunity present- 
ed to her stronger attractions. 

From this small initiative the exten- 
sion of the telephone system has been 
such that it now gives employment to 
over 65,000 women operators in the 
United States, thus affording a new and 
healthful means of livelihood under par- 
ticularly agreeable conditions, as the po- 
sition is a permanent one as far as the 
wishes of the employé are concerned, and 
as the business is both constant and in- 
creasing, there are no temporary “lay- 
offs” or diminution of the force, nor do 
they have to face a general public; and 
probably more care is taken for their 
health and comfort than in any other oc- 
cupation. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


High-Tension Oil Switches. 

In the construction of high-tension, 
alternating-current systems a definite de- 
mand has arisen for an oil switch and cir- 
cuit-breaker which can be installed di- 
rectly on the back of the switchboard and 





Fic. 1.—ELEMENT oF Hiau-TEnsion Ou. 
SwITcH. 


operated by hand from the front of the 
board. 

The Hartman Circuit-Breaker Com- 
pany, of Mansfield, Ohio, has for the past 
four years been developing a complete 
line of high-tension oil switches and 
circuit-breakers, and, in the design which 








Fig. 2.—AutTomatic HieH-Tension Or 
SwItTcuH. 


is here presented, particular attention has 
been given to the insulation of the live 
parts of the switch from the operating 
mechanism in order that the switch might 
be installed on the back of the switchboard 
and used for very high voltages with 








entire safety to the operator. This has 
been accomplished by using a new ma- 
terial in oil-switch construction, viz., 
moulded fibre treated by a process which 
gives to it insulating qualities which the 
company states is substantially equal to 
porcelain. Each pole of the switch is en- 
closed in a separate tank or cell made of 
this fibre. The cover of the tank with 
its two insulators is also made of treated 
fibre, and the live parts which are enclosed 
in the tank are thus completely insulated 
from the metal-supporting frame and 
operating mechanism. In switches in- 
tended for voltages above 6,600, the oil 
tank is moulded in such a way that, to- 





Fie. 3.—THREE-POLE CoMBINATION HiGu- 
TENSION Ori SwitcH. 


gether with the wooden switch rod, a 
complete barrier is interposed between the 
two arcing points of the switch element. 
Two, three and four-pole combinations 
are made up of the single-pole element 
shown in Fig. 1. These are clamped side 
by side (Fig. 3) to sections of seamless, 
steel tubing fastened rigidly to the switch- 
board plate. This construction permits 
of liberal spacing between the poles with- 
out increasing the weight of the switch. 
In the automatic switch or circuit- 
breaker two types are made. In the one 
type, which is shown in Fig. 2, the over- 
load coils are mounted on spools of treated 
wood and are operated directly from the 


high-potential circuit. This dispenses 
with the use of current transformers and 
effects a corresponding reduction in tie 
price of the circuit-breaker. The insula- 
tion of these coils has been worked out 
with great care and is entirely adequate 
for the voltages for which these circuit- 
breakers are recommended. In the second 
type of circuit-breaker which is made, the 
overload coils are mounted substantially 
as shown in Fig. 2, and are energized 
from the secondaries of series trans- 
formers. This circuit-breaker is made for 
potentials up to 22,000 volts. Both of 
these circuit-breakers possess the feature 
that they can not be closed while an over- 
load exists on any phase of the line. 
While these switches and _ circuit- 
breakers were mainly designed for install- 
ing on the switchboard, they can also 
be installed apart from the panel and 
operated manually by a simple system of 
cranks and rods, or they can be operated 
electrically by means of solenoid control. 
In this case the operating current is de- 
rived from the exciters, a storage battery, 
or any convenient source of direct-current 


supply. 








Water-Power Plant for Lighting the 
City of Chicago. 

The accompanying illustration shows 
the stator frame of a 2,000-kilowatt-am- 
pere, water-wheel-type, alternating-cur- 
rent generator built by the Crocker- 
Wheeler Company, Ampere, N. J. This 
machine was constructed for the Huron- 
ian Company, of Copper Cliff, Ontario, 
Canada. The illustration shows the mas- 
sive construction necessary in this type of 
machine. Similar machines for the sani- 
tary district of Chicago are now in the 
Crocker-Wheeler shops. These are four 
4,000-kilovolt-ampere, three-phase, sixty- 
cycle alternators, and are to be installed 
at the lower end of the Chicago Sanitary 
and Ship canal, which drains the Great 
Lakes at Chicago. 

At Lockport, where the power site is 
located, there is a drop of thirty-two feet. 
From this point the water makes its way 
to the Desplaines river and finally reaches 
the Mississippi. 

These generators will be wound for a 
pressure of 6,600 volts. Current is to be 
transmitted twenty-eight miles to Chi- 
cago, where it will be used to light the 
streets and public buildings. 
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A New Iron-Clad Entrance Switch. 

The National Board of Fire Under- 
writers requires that at all points where 
service wires enter a building, at the 
nearest point practicable, a service switch 
be installed. This service switch must 





IroN-CLAD ENTRANCE SWITCH, OPEN. 


be mounted in an iron-clad box, and where 
ihe wires are run open or in moulding, 
the ‘wires must pass through porcelain- 
bushed holes in the box. Where conduit 





Ikon-CLAD ENTRANCE SwitcH, CLOSED. 


is used the box must be suitably arranged 
for the conduit. 

The Troy Electrical Company, 1924 
Sixth street, Troy, N. Y., has placed upon 
the market a new iron-clad, double-pole 
entrance switch combined with fuse plugs. 
_ The box consists of two castings, the cover 
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being nearly as deep as the box itself, 
so as to allow the face of the switch to 
come nearly flush with the sides of the 
box. The box is seven and one-half inches 
long, four and three-eighths inches wide, 
and four and one-half inches deep. These 
are outside measurements over all, with 
the exception’ of the screw-ears. The total 
length of the box over the screw-ears, 
which are for attaching the box to the 
wall, is nine and one-quarter inches. 

A standard type double-pole, twenty- 
five-ampere, 110-volt knife switch is 
mounted in the box, in combination with 
a fuse plug cutout. The box is neat in 
appearance and small. It complies with 
all of the underwriters’ rules, and is a 
departure in having the metal parts more 
than one inch away from the iron box. 
The boxes are made a little larger for 
220-volt service and for three-wire sys- 
tems. 





The Weber Key Socket. 

The Weber Electric Company has 
placed on the market a new form of key 
socket for incandescent lamps. Fig. 1 
shows the assembled key socket. It will 
be noted that no screws or rivets are used 
to hold the shell and cap together. The 





Fic. 1.—NEw Type or Key SocKET. 


shell is locked securely to the cap, and 
can not become loose. It may easily be 
removed, however, and as easily replaced, 
without the use of screw-driver or other 
tool. 

To remove the shell from: the cap, the 
thumb of the right hand is pressed just 
below the projection on the cap, and the 
cap and shell separated with a hinge mo- 
tion, as shown in Fig. 2. To fasten the 
shell to the cap after wiring, the oblong 
projection in the shell is placed in line 
with the guide slot in the cap, and the 
cap and shell simply pressed together. 

Fig. 3 shows the inner construction of 
the socket. No screws are used to hold 
the key parts together, these being securely 
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clamped in position between two solid 
blocks of porcelain. With the exception 
of the binding screws and two long screws 
which hold the solid porcelain blocks to- 
gether, there are no other screw parts. 

The cam which makes and breaks the 
circuit works between two flexible spring 
contacts, and does not subject the screw 
shell to any strain. The entire contact 
is made of spring brass, and holds the 
lamp well under tension. 

The mica washer under the centre con- 





a 


es 
Fie. 2.—MetTavup or SEPARATING CaP AND 
SHELL. 


tact is exceptionally heavy, and is held 
securely in position by a projection in 
the screw shell, which ensures its being 
always held in the socket. The cam con- 
tact is very positive in action, and upon 
the break leaves a very large breaking 
distance. The construction of the Weber 
key socket eliminates entirely the danger 
of short-circuits. The socket is hand- 
some in appearance, durable in construc- 
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Fie. 3.—INTEKIOR CONSTRUCTION OF KEY 
SOcKET. 


tion, and will, no doubt, be received with 
great favor in electrical installations 
throughout the country. 

The general sales agent is Henry D. 
Sears, 131 State street, Boston, Mass. 
The New York office is at 143 Liberty 
street. 
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New Form of Incandescent Lamp. 
The Missouri American Electric Com- 
pany, 3327 Locust street, St. Louis, Mo., 
is placing on the market a new form of 
incandescent lamp. The particular feature 
of this incandescent lamp lies in, the bulb, 
which is provided with an improved inner 
tip. This tip is the subject of patent 
No. 786,231, issued March 28, 1905, to 
Mr. George P. McDonnell, vice-president 
and general superintendent of the com- 
pany. The advantage of a lamp tip being 
made in accordance with this patent is 
that it eliminates the danger of breakage 
in transportation and in handling the 
lamps generally, and it is also claimed to 
leave a much stronger surface at the seal- 





New Tipiess INCANDESCENT LAMP BULB. 


ing-off point. In forming the new style 
tip, a bead is made in the centre, which 
naturally strengthens it at this point. The 
company is placing this improved lamp 
on the market at a slight advance over 
the price list for the company’s ordinary 
lamps. 
jini sasclllgniciass 
Prizes for Inventors. 

Under date of April 20, 1905, United 
States Consul General Richard Guenther, 
of Frankfort, Germany, states that the 
Associazione degli Industriali d’Italia, No. 
61 Foro Bonaparte, Milan, Italy, invites 
inventors to compete for two prizes of- 
fered by it, as follows: first prize, $1,600 
and a gold medal, for a new method to 
prevent danger which may arise from the 
contact of high-tension with low-tension 
winding of three-phase transformers ; 
second prize, $100 and a_ gold 
medal, for a simple, strong and reliable 
safety device for stopping cars running 
on an inclined plane in case of the break- 
ing of the wire cable. The device must 
be capable of adjustment to ordinary 
cable roads now in use. 
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The New Home of the Electric Ap- 
pliance Company, Chicago, IIl. 
The Electric Appliance Company was 

incorporated about fourteen years ago by 

Mr. Willard W. Low and Mr. Thomas I. 

Stacey, and the business was established in 

Chicago in a very small way. Of course 

at that time the number of articles in the 
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were added to the list. The phenomena] 
success of the Gutmann wattmeter in the 
three years that it was on the market 
simply bears out the correctness of the 
company’s idea. 

The first quarters secured by the Elec- 
tric Appliance Company were at 242 
Madison street, and comprised the first 


New HoME oF THE ELECTRIC APPLIANCE CoMPANY, CHIcAGu, ILL. 


electrical supply business was only about 
ten per cent of the number that is now 
carried. The policy that the company 
established at that time of making prompt 
and complete shipments and billing ma- 
terial to its customers on open orders 





Mr. W. W. Low, PRESIDENT, ELECTRIC 
APPLIANCE COMPANY. 

at the same price that would be given on 

written quotations has been maintained 

ever since. 

The company believed that it would be 
known by the specialties that it would 
handle, and therefore made at that time, 
and always has made since, a special ef- 
fort to handle only the best specialties. 
Among the first the company secured were 
Packard incandescent lamps and Paranite 
rubber-covered wire. Several months 
later “O. K.” weatherproof wire, Packard 
transformers and Whitney instruments 


floor only. As the company’s business 
increased, which it was bound to do on 
account of the policy, it was found neces- 
sary to take in the basement, and about a 
year afterward the two upper floors were 
added, giving ample facilities for handling 





Mr. Tuomas I. StacEy, SECRETARY-TREAS- 
URER, ELECTRIC APPLIANCE COMPANY. 
the business which was growing every day. 
Six years ago it was found necessary, in 
order to handle the business, to engage 
larger quarters, and the double five-story 
building and basement at the corner of 
Van Buren and Jefferson street was se- 
cured. ‘This was ample for about two 
years, at which time warehouse No. 2 was 
established at 165 South Canal street for 
the accommodation of cross-arms, insula- 
tors and electrogalvanized conduit, and 
other heavy and bulky material. This 


‘arrangement worked out very nicely until 
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the business had grown so that the Elec- Last summer the architects for the Company now occupies at 134, 136, 138, 
trie Appliance Company was in danger of company were given instructions as to 140 West Jackson Boulevard is the result. 
losing, on account of being so crowded, its what was required in order to make a This building is six stories high and 
reputation for making prompt shipments. model supply house handling the large includes a large basement, having a front- 
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It was then decided that the company volume of business at that time, also al- age of 100 feet on West Jackson Boule- 
would need about double the floor space lowing for a considerable increase, and vard and 100 feet on Desplaines street. 
it was occupying. the building that the Electric Appliance The largest stock of weatherproof wire 
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west of the Allegheny mountains is car- ment. Heavy material such as cross-arms, more quickly than it has ever been able 
ried in the basement of the building. electrogalvanized conduit, etc., is carried to do before, believing it will only be a 
“OQ. K.” weatherproof wire has a reputa- on the first floor. short time when its reputation in the city 
tion among central stations second to The receiving department and the city will be unexcelled. 
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none, and the company finds that its stock sales department also occupy the first The general offices of the company oc- 
has to be replenished weekly. Galvanized floor. The company aims, in its city sales cupy the entire second floor, one-half be- 
telephone wire is also carried in the base- department, to fill orders over the counter ing given to the sales department and the 
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other half to the auditing department. 
Special provision has been made for the 
comfort of out-of-town customers, and a 
cordial invitation is extended by the com- 
pany to inspect its new quarters. 

The balance of the building is given 
up entirely to the large stock carried by 
the company. Two freight elevators 
facilitate the handling of all material, 
and the company is in better shape than 
ever before 'to.not only handle its present 
business, but to:allow for a large increase. 
The location of the building being in 
Jose proximity to nearly all of the freight 
depots, the conypany is in position to 
make its usual prompt shipments. 

In addition to the large stock carried 
y the company in Chicago, the branch 
house located at San Francisco carries as 
large a stock as there is on the coast. This 
branch house was established last vear, 
and the business has..been very satisfac- 
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New Line of Direct-Current Motors 


and Dynamos. 

The Stanley-G. I. Electric Manufactur- 
ing Company, Pittsfield, Mass., has de- 
veloped a line of motors and generators 
which it designates as type L. The ma- 
chines are with hinged 
covers to protect the commutator, and are 
designed to meet a demand for a rugge:l 
and compact machine readily adapted to 
special uses, such as direct applications to 
various mechanical devices. For belted 
work the motors may be used upon the 
floor, wall or ceiling by giving the end 
cases a quarter or a half turn. 

_ The field ring of machines from one- 
quarter to five horse-power is of the bi- 
polar type, and from seven and one-half 
to fifteen horse-power of the multipolar 
type. It is made of cast steel in one piece. 
Laminated pole-shoes are used, which are 


semi-enclosed, 
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wire ribbon or bar copper, depending on 
the size and purpose of the machine. They 
are without joint, except at the commu- 
tator. 

The commutator segments are of drop- 
forged copper in the larger, and of hard- 
drawn copper in the smaller machines. 
The insulation between the segments is 
of soft mica, which will wear evenly with 
the segments. 

On all machines the brush-holders are 
of the box type, and can easily be adjusted 
to any degree of tension without inter- 
fering with the operation of the machine. 
“he design of the brush-holder is such 
that no current is carried over the spring 
or other members. The shunt flexible 
cable is provided with ample carrying 
capacity, securely connected to the carbon 
brush and to the brush-holder proper, 
thus providing a good electrical connec- 





New Type Drrect-CurrENtT Motors AND DyNAMOs. 


tory. Mr. C. C. Hillis, who occupied the 
position of auditor for the company in 
Chicago for a number of years, is general 
manager of the Pacific coast branch, as- 
sisted by Mr. F. J. Cram, who represented 
the company in that territory before the 
branch house was opened. The same 
policy that has made the company a suc- 
cess in Chicago is being pursued in San 
Francisco. 

Prior to the establishment of the San 
Francisco house, the company put in a 
stock of staple supplies at Dallas, Tex., in 
charge of Mr. W. M. Brooke, who is well 
known in the Southwest, having been lo- 
cated there for the past ten years. This 
stock at Dallas has been increased from 
time to time, as it-was found necessary 
in order tr take care of the business, 


. 


bolted to the pole-pieces, and are designed 
to assist in commutation, so that the 
operation of these machines is sparkless 
under all conditions of load. The journals 
are made of hard phosphor-bronze, and are 
self-aligning. They are provided with oil 
rings which maintain an additional circu- 
lation of oil around the shaft by means 
of oil grooves in the journal. The shaft 
is of crucible steel, ground to gauge, and 
polished at the bearings. The armature 
core is of the drum type, and is built up 
of thin discs of soft annealed steel slotted 
to allow the armature coils to sink below 
the surface. The coils are machine-formed, 
and are made of round insulated copper 


New Type Drkect-CurRENT Motors AND DyNAmos, VIEW 


SHowrne HINGED CovER. 


tion. The brush-holders are steady and 
practically noiseless in operation. Light- 
weight carbon brushes are employed, en- 
suring prompt response to spring pressure. 

The temperature rise is guaranteed to 
be within a limit of forty-five degrees cen- 
tigrade for a dav’s continuous run at full 
load. The maker further guarantees the 
machines to withstand an overload of fifty 
per cent for one hour, or 100 per cent 
momentarily without injurious heating, 
and without adjusting the brushes. The 
efficiency of the machines will vary from 
about sixty-six per cent in the smaller 
sizes to ninety-five per cent in the larger 
sizes, 
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Group Photograph of the Members 
Present at the Dinner of the Tech- 
nical Publicity Association. 

On April 27 the annual dinner of the 
Technical Publicity Association was held 
at the Hardware Club, New York city. 
This organization represents a number of 
large manufacturers and many concerns 
engaged in allied branches of industry. 
The association is made up, in the main, 
of managers of publicity for these con- 
cerns, and has for its object the discussion 
of methods for developing 
scientific and artistic publicity. The ad- 


improved 
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Company; H. M. Cleaver, the Niles-Be- 
ment-Pond Company; E. P. Harris, New 
York city; P. P. Kobbe, Rand Drill Com- 
pany; Dean Park, Hammacher, Schlem- 
mer & Company; N. Estabrook, Niles-Be- 
ment-Pond Company; Graham Smith, 
Westinghouse Companies’ Publishing De- 
partment, New York, Rodman Gil- 
der, Crocker-Wheeler Company, Ampere, 
N. J.; C. B. Morse, Ingersoll-Sergeant 
Drill Company; John A. Hill, president 
Hill Publishing Company; Fred C. Igle- 
hart, Jr., Ingersoll-Sergeant Drill Com- 
pany; C. W. Dibble, Power; E. H. Dibble, 


————— 
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of the Wisconsin river at a point about 
six miles below the city of Rhinelander. 
A dam will be built giving a head of about 
twenty-four feet, and sufficient water is 
obtainable to develop an average of about 
600 horse-power. In the rainy season more 
than 2,000 horse-power, at a conservative 
estimate, is obtainable. 

The Allis-Chalmers Company will fur- 
nish the entire electrical equipment, which 
includes three 400-kilowatt, 1,100-volt, 
three-phase, sixty-cycle generators, with 
three seventy and one-half-kilowatt, 120- 
volt, separately driven exciters; six 150- 
kilowatt, 10,000-volt transformers, and 
complete switchboards at both the generat- 


THE INAUGURAL DINNER OF THE TECHNICAL PUBLICITY ASSOCIATION. 


dress of the evening was presented by 
Emerson P. Harris, on “The Machinery 
for Marketing Machinery.” 

Among those who attended the dinner 
and who appear in the illustration here- 
with were the following: 

Jas. R. Paterson, Railway and Loco- 
motive Engineer; A. E. Michel, Interna- 
tional Steam Pump Company; F. E. 
Matthews, De La Vergne Machine Com- 
pany; F. H. Gale, General Electric Com- 
pany; F. C. Cheston, the American Wood- 
working Machinery Company; H. M. 
Davis, Sprague Electric Company; Clyde 
Oswald, president Oswald Publishing 


E. P. Harris; H. M. Laumtzen, Holophane 
Glass Company; J. C. McQuiston, West- 
inghouse Companies’ Publishing Depart- 
ment, Pittsburg, Pa.; Dixon Boardman, 
Hall Signal Company; W. J. Johnston, 
president Mining Magazine; George H. 
Gibson, International Steam Pump Com- 
pany; F. 8. Wayne, Robins Conveying 
Belt Company; A. N. Barber, John A. 
Roebling’s Sons Company. 


New Wisconsin Power Company. 

The Rhinelander Power Company, of 
Rhinelander, Wis., composed largely, if 
not entirely, of local parties, has completed 
arrangements to develop the water power 








ing station and the substation at Rhine- 
lander. 

The current will be carried at.11,000 
volts over a single three-phase circuit to 
the substation at Rhinelander, a distance 
of about six and one-half miles, and from 
this substation will be distributed at 1,000 


' volts for illuminating purposes, both com- 


mercial and street lighting, and also at 
440 volts to the mill of the Rhinelander 
Paper Company and other industries in 
the neighborhood of the substation. 

This plant is one of the first long- 
distance transmission plants on the upper 
Wisconsin river. It is expected that many 
more enterprises of a similar character 
will be undertaken in that region within 
the next two years. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


EXTENSION OF PACIFIC COMMERCIAL CABLE—The Pacific 
Commercial Cable Company has announced the extension of its 
cable to the Yap and Celebes Islands. 


MORTGAGE OF THE IROQUOIS ELECTRIC COMPANY—The 
directors of the Iroquois Electric Company, Buffalo, N. Y., have 
given a mortgage to the Fidelity Trust Company, of the same 
city, as trustee for the bondholders, for $2,500,000. The mortgage 
is dated June 1, 1905, and will secure the payment of the bonds. 
The term of the mortgage is forty years. 


NEW POWER PLANT IN ALABAMA—H. T. Henderson, of 
Durango, Col., contemplates the erection of a water-power plant 
on Little river, at Blanche, Cherokee County, Ala. The dam will 
be 125 feet long and fifty feet high. The plant will be capable of 
developing 12,000 horse-power, and the electricity generated will be 
transmitted to the towns in the adjacent country. Current will 
eventually be transmitted at least 100 miles. 

SALE OF CHICAGO & SOUTH SHORE INTERURBAN SYS- 
TEM--The Chicago & South Shore interurban system, which runs 
from Laporte, Ind., to Michigan City, Ind., has been sold at 
receiver’s sale to the bondholders. These will sell the system to 
the Indiana Railway Company, which owns the lines running out 
of South Bend, Ind. The latter company will build a line from 
South Bend te Laporte and it will be ultimately extended to 
Chicago. 

TELEPHONE MERGER IN INDIANA—The Central Union Tele- 
phone Company has taken over the United Telephone Company, 
an independent organization which held a monopoly of the tele- 
phone business of Wells, Grant, Blackford and Huntington counties 
in Indiana. The United Telephone Company operates about 5,000 
telephones in Marion, Hartford City, Huntington, Montpelier, Bluff- 
ton and Upland, and has toll-line connections with a large number 
of rural systems in the counties above mentioned. 


CLEVELAND ELECTRIC RAILWAY REFUSES TO TURN 
OVER PROPERTY—The Cleveland Electric Railway Company has 
rejected the plan proposed by Mayor Johnson, by which the street 
railway company was to turn over its property to a holding com- 
pany which would issue bonds in payment for it. The bonds would 
have as their security the extension of franchises which the city 
council is expected to give. The holding company was to have 
been conducted for the benefit of the city, and did not expect to 
pay more than a five per cent dividend on the bonds, besides fur- 
nishing lower fares and better accommodations. The street railway 
company will now make a proposition to the city for an exten- 
sion of the franchises. 

SYNDICATE FORMED TO BID ON CHICAGO CITY RAIL- 
WAYS—A syndicate with a capital of $500,000, and composed of 
men connected with the manufacturing of supplies for street rail- 
way lines, has been formed to bid on the construction of a pro- 
posed municipally owned line in Adams street, Chicago, Ill. This 
line is to take the place of the expired Chicago Passenger Rail- 
way line. Mr. J. J. Cummings, of the McGuire-Cummings Manu- 
facttring Company, has announced that plans for the ten miles of 
road to be constructed have been made, and that the cost of the 
work to be done is estimated at $350,000. The estimate includes 
everything but cars, of which sixty will be necessary. It is thought 
that these can be provided for $5,000 apiece. 

ELECTRIC RAILWAY TO CONNECT SAN FRANCISCO AND 
SANTA CRUZ, CAL.—The Ocean Shore Railway Company proposes 
to build an electric railway connecting the cities of San Francisco 
and Santa Cruz. The company has a capital stock of $3,000,000, 
consisting of 30,000 shares of $100 each. The road will compete 
with the Southern Pacific for passenger traffic. It will follow Islas 
Creek from San Francisco to Ocean View, and then pass through 
Half-Moon Bay, Purissima, San Gregorio, and Pescadero to Santa 
Cruz. The total length of the line will be eighty-three miles. The 
company has already acquired a right of way sixty feet wide for 


the entire distance. There will be no grades heavier than two 
per cent on the route, and not over 500 feet of tunnels. The 
principal stockholders are Walter E. Dean, J. Downey Harvey, 
Charles Carpy, C. E. Green, Charles C. Moore, Alfred D. Bowen and 
Burke Corbet. Mr. Corbet is attorney for the company, and John 
P. Rogers is engineer. 


ELECTRICAL NOTES FROM MEXICO—A new telegraph line 
is to be built connecting the cities of Nogales, Sonora, and Ciudad 
Juarez, Chihuahua. The cost of construction is estimated at $40,000. 
The Mexico Light and Power Company has purchased the San 
Ildefonso Lighting Company, of Mexico, and has asked permission 
to issue $20,000,000 consolidated first mortgage bonds to consum- 
mate the purchase. The firm of Federico Zorrilla, of Oxaca, has 
been awarded a contract for the public lighting of that city. It 
will require 200 arc lamps. The Compafiia Noruego Mexicana has 
obtained a concession for the installation of telephone systems 
through the state of Guanajuato. Installations will be made 
at Silao, Irapuato and Guanajuato. The systems at _ these 
places will eventually be combined into an interurban system. 
Under the terms of the concession all the plants which may be 
established in the state of Guanajuato will be exempt from taxa- 
tion for a period of ten years. 


TITLE OF THE NEW YORK, WESTCHESTER & BOSTON 
RAILROAD COMPANY UPHELD—Attorney-General Mayer, of the 
state of New York, has decided in favor of the New York, West- 
chester & Boston Railroad Company, in the matter of the applica- 
tion of Anthony Stumpf for permission to bring an action in the 
Supreme Court against the directors of the company. The purpose 
of the action ‘was to obtain a judgment that the company never 
legally existed and had never acquired the right to construct and 
operate a railroad to connect with the subway system of the city 
of New York. The attorney-general has decided that the company 
has legal grounds for the contention that it is a valid railroad corpo- 
ration clothed with attendant corporate rights, and that both the local 
public authorities and private land owners have the fullest oppor- 
tunity, without the intervention of the state, to protect themselves 
in the courts if they desire to resist the construction and operation 
of the road. He states that a grave injustice might be done if 
an action were brought, in view of the fact that the city of New 
York has already granted its consent to this company to cross 
the streets of the city upon terms involving the payment of a sub- 
stantial sum of money which is subject to forfeiture. The appli- 
cation involves a contest between two railway companies for 
important and desirable operative territory, and the attorney-general 
concludes that this case should be left to a contest between them- 
selves, without action by the attorney-general. Mr. Stumpf, who 
made the application, is a director of the New York & Portchester 
Railway Company, which carries a parallel route. The Portchester 
company secured all the necessary consents from the towns in West- 
chester County. When it applied, however, for a concession to enter 
the city of New York, its proposed ordinance was heid up by the 
board of aldermen, and an ordinance passed giving the right to 
the Westchester company. The latter company has deposited with 
the city comptroller of New York securities to the amount of 
$20,000 to ensure the construction of the road, and is required to 
pay the city an annual rental of $8,000, and, in addition, forty 
cents per annum for each foot of single track laid over or across 
all streets. This rate of compensation is to continue for ten years 
from the date of passage of the ordinance. For the next fifteen 
years thereafter the company is to pay a fixed rental of $16,000 
per annum, and an additional sum of eighty cents per lineal foot 
of single-track railroad. The company proposes to construct a four- 
track, third-rail electric railroad crossing all streets or highways 
over or under grade. It will maintain a continuous service with 
five or ten-minute headway during the rush hours, and ten to fifteen- 
minute headway during the rest of the day. The company has 
announced that the construction of the lines in the Bronx and in 
Westchester will begin by June 5. 
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ELECTRIC RAILWAYS. 


NORWAY, ME.—Work on the new electric road from Norway 
to Waterford is to begin at once. 


MIDDLETOWN, N. Y.—At a meeting of the stockholders of the 
Catskill Electric Railway it was decided to begin an extension to 
Cario. 


WESTMORELAND, PA.—A trolley line is being projected to 
connect the town of Boquet, in the northern part of Westmore- 
land County, with Aspinwall, in Allegheny County. 


INDIANAPOLIS, IND.—A. W. Fishbaugh, Portland, Ind., chief 
engineer of the Fort Wayne & Springfield Traction Company, has 
completed the survey for the Portland-Decatur division. 


UNION, N. J.—The New Orange Land Improvement Company 
has decided to construct a trolley road connecting New Orange and 
Lyons Farms, to be completed before the close of 1905. 


WILKINSBURu, PA.—It is stated that the projectors of the 
Wilkinsburg, Turtle Creek & East Pittsburg Street Railway are 
preparing to begin work upon the line, and that it is to be built 
at once. 


CINCINNATI, OHIO—It is said that the extension of the Fort 
Wayne & Wabash Valley traction line from Logansport to Lafayette 
will be begun at once. The route will probably lie through Delphi 
and Battleground. 


INDIANAPOLIS, IND.—The directors of the Winona assembly, 
Warsaw, have awarded to John B. Marshall, representing a New 
York construction company, the contract to construct the Warsaw- 
Goshen electric railroad. 


BUFFALO, N. Y.—North Tonawanda is to have a trolley belt 
line in the near future. The International Traction Company has 
decided to connect the Kenmore & Gratwick line with the Niagara 
Falls line by a line down the Nash road. 


ALLENTOWN, PA.—Judge Enlich, of Reading, has appointed 
Frank Jacobs as master to sell the Allentown & Slatington Elec- 
tric Railway under foreclosure. The price was fixed at $275,000. 
Bidders must deposit certified checks for $10,000. 


GALLATIN, TENN.—The company which purposes to build an 
electric road to the Cumberland river has elected the following 
officers: president, Charles A. Whiteside; vice-president, L. B. Payne; 
treasurer, H. C. Rutledge; secretary, E. O. Buchanan. 


WILLOWS, CAL.—W. T. Forsman and W. H. Buster have filed 
with the board of supervisors a petition for electric road fran- 
chises, the lines to extend from Princeton to St. John, from Butte 
City to the Butte County line and from Orland to the Chico bridge. 


BUFFALO, N. Y.—Work has been resumed on the Buffalo, Dun- 
kirk & Western Railway. running thirty miles from Buffalo to Silver 
Creek. This road, which will form the last link of a complete trolley 
system from Buffalo to Detroit, has been held up for two years. 


RED BLUFF, CAL.—The board of supervisors has awarded the 
franchise to build an electric railroad between Red Bluff and Tus- 
can Springs, about twelve miles east of this city by the route 
projected, to E. B. Walbridge, proprietor of the resort, and the 
only bidder. 


SYRACUSE, N. Y.—At the annual meeting of the stockholders 
of the Auburn & Syracuse Electric Railroad the directors were 
reelected and the customary annual meeting business transacted. 
It is understood that the directors received very favorable reports 
on the year’s business. 


PITTSBURG, PA.—A new electric railroad is being built between 
Charleroi and Ellsworth, which will give direct connection with the 
Charleroi line of the Pittsburg Railways Company. The new road 
will be completed this summer, and will be operated under the 
title of the West Side Electric Railroad. 


NEW YORK, N. Y.—The directors of the New York, New Haven 
& Hartford Railroad at a meeting in Manhattan effected the con- 
solidation of the Duffield Street Railway and Duffield Village Water 
and Power Company, of which it has gained control. The organiza- 
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tion of the Springfield Street Railway was discussed, but no action 
was taken. 


ALLENTOWN, PA.—The Boyertown-Palm Electric Railway Com. 
pany will build its line this year. It is to have connection with 
the Oley Valley line, and will extend to Limerick. Thomas J, x. 
Rhoads is president. This line will be a connecting link in the 
trolley service between Reading and Philadelphia. 


BANGOR, ME.—It is announced that the directors of the Penob- 
scott Central Railway have decided to discontinue operations, 
beginning June 3, until such time as some means can be found to 
put the road on a paying basis. The company operates an elec. 
tric road to Charleston, a distance of twenty-five miles. 


ALBANY, GA.—An amendment has been filed to the charter 
of the Albany & Northern Railway Company, by which the com. 
pany is authorized to build an extension forty-eight miles in length, 
to run from Albany to Colquitt, in Miller County, via Newton. in 
Baker County. J. S. Crews is vice-president and general manager. 


NAPA, CAL.—The electric road between Vallejo and Napa wil! 
in all probability be carried to Calistoga, and from there continue 
on through Knight’s Valley to Sonoma County, pass through Healds- 
burg and effect a junction with the new electric road recently placed 
in operation between Petaluma, Sebastopol and Santa Rosa at 
Santa Rosa. 


SAN DIEGO, CAL.—D. C. Collier has made application to the 
San Diego council for a franchise to construct and operate for 
a term of twenty-five years an electric street railway through the 
eastern part of University Heights from the intersection of Uni- 
versity avenue and University boulevard to the eastern boundary 
of San Diego. 


WEST CHESTER, PA.—President A. M. Taylor, of the Phila- 
delphia & West Chester Traction Company, announces that a deai 
has been closed, whereby his company acquires possession of some 
valuable property in Clifton Heights. Nearly all the rights of way 
have been secured, and the new extension to Clifton Heights will 
be built soon. 


NORWALK, OHIO—The Huron county commissioners have 
granted to D. D. Washburn, trustee for the Mansfield, Greenwich 
& Norwalk Electric Railway Company, a franchise to construct. 
maintain and operate an electric railroad upon the highway through 
the village of Olena and wherever else it may become imperative \o 
use the highway. 


TACOMA, WASH.—J. Donald Fletcher, acting for himself and 
eastern capitalists, has applied to the county commissioners for a 
franchise for a double-track steam or electric road through Pierce 
County. Mr. Fletcher stated that the road through Pierce County 
would eventually become part of a system between Tacoma, Port- 
land and Seattle. 


LEWISTON, ME.—Good progress is being made on the con- 
struction of the electric road from Auburn to Turner. A twenty-five- 
year contract for electric power supply for the Auburn-Turner 
Electric Railroad Company has been signed by Libbey & Dingley. 
The amount of power to be supplied is not less than 100 horse-power, 
with a maximum of 400 horse-power. 


ST. PAUL, MINN.—C. G. Goodrich, vice-president of the Twin 
City Rapid Transit Company, has announced that his company has 
completed negotiations to secure the Chicago, Milwaukee & Si. 
Paul company’s short line from West Minneapolis to Hotel St. 
Louis, Minnetonka. This road, it is intended, shall be converte: 
into a second electric railway line to Lake Minnetonka. 


NIAGARA FALLS, N. Y.—Promoters of the Albion & Rochester 
Electric Railroad have bought the right of way and grading has 
been commenced. It is expected that the road will be in operation 
by next fall. This company will have a line through to Lockport 
and connect with trolley lines to Lockport and Buffalo. Beyond 
Albion the road is operated under another franchise. 


EVERETT, WASH.—The Rapid Railroad Company announces 
that it will ask a trolley franchise to build a line between Everett 
and Bellingham. The promoters promise to begin work within 
one year and to complete the road within three years, and state 
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that at the expiration of five years they will give Everett $5,000. 
They have obtained the right of way practically all the distance 
from Everett to Bellingham. 

SANTA CRUZ, CAL.—Application has been made to the super- 
visors for a franchise to construct an electric railway from Chitten- 
den to Watsonville. J. C. Kemp Van Ee and Gustav Bauman, of 
New York, are behind the enterprise. The projectors have also 
asked in San Benito County for a franchise for a road from Chitten- 
den to Hollister. The possibility of an electric road from Santa 
Cruz to Fresno is being discussed. 

MUSKEGON, MICH.—The Grand Rapids, Grand Haven & Mus- 
kegon Interurban Electric Railway Company has made a ten-year 
contract with the Muskegon & Grand Rapids Water-Power Com- 
pany to use the power of the latter in running its cars. The 
power company’s station on the Muskegon river, near Big Rapids, 


will be built this summer, and it is expected that it will be ready 
to supply power for the interurban cars by December 1. 
SEATTLE, WASH.—Mayor Balinger has approved the ordinance 
granting a franchise to the Seattle Electric Company to build a 
street car line to Fort Lawton. The company was notified of the 
approval of the measure, and instructed its contractors to com- 


mence work at once. The new road is to connect with the Ballard 
line at Interbay station, and will run from there to the reserva- 
tion, and then across the reservation to the barracks. Both passen- 
ger and freight cars will be operated over the new line. 

HARTFORD, CT.—The charter of the Shore Line Division Elec- 
tric Railway Company, of which Otis S. Northrop, of Waterbury, is 
one of the incorporators, has just been passed by the Senate. An amend- 
ment was adopted, giving the company the right to build a track 
down to the steamboat dock in the town of Essex. The line is 
to run from the terminus of the Consolidated Railway Company’s 
line in Branford along the shore, through Pine Orchard, Guilford, 
Madison, Clinton and Westbrook, to Saybrook, and thence through 
Old Saybrook to Essex. 

CONNELLSVILLE, PA,—The franchise for the Jeannette-West 
Newton Street Railway has been signed by the West Newton offi- 
cials and the contract for construction let. This line connects with 
the Webster-West Newton and the Webster, Monessen, Belle Vernon 
& Fayette City road at Webster. When completed the three lines 
will give Westmoreland County a direct trolley route to Greens- 
burg, the county seat. The Webster & West Newton line wil! cross 
the proposed joint-county bridge at Webster, connecting Donora, 
Monongahela and other towns on the Washington County side of 
the Monongahela river. 

MOUND CITY, KAN.—The first survey for an electric line 
through Linn County has been finished. The line will run north 
through a territory not pierced by railroads, meeting the line 
from Kansas City to Paola. From a point near Mound City a line 
will run through the Mound City gas fields and the Pleasanton 
coal fields. One line will run in a southwesterly direction to Iola, 
where it will connect with the Iola-Humboldt line, forming a con- 
necting link between the roads now being constructed at the two 
extremities. Another line will run from a point near Mound City 
to Pittsburg, via Fort Scott, connecting eventually with the Joplin 
lines. 

NEWARK, OHIO—The annual stockholders’ meeting of the 
Columbus, Buckeye Lake & Newark Traction Company was held 
on May 17. The directors elected for the ensuing year are as fol- 
lows: S. Reed Anthony, P. L. Saltonstall, Chauncey Eldridge, J. R. 
Harrigan, C. C. Williams and George S. Shinnick. The directors 
elected the following officers: S. Reed Anthony, president; P. L. 
Saltonstall, vice-president; C. C. Williams, secretary; Chauncey Eld- 
ridge, treasurer; Nathan Anthony, assistant treasurer. The stock- 
holders of the Columbus, Newark & Zanesville Electric Railway 
Company also held their annual meeting the same day. The follow- 
ing directors were elected for the ensuing year: P. L. Saltonstall, 
S. Reed Anthony, Chauncey Eldridge, J. R. Fitzgibbon, J. R. Harri- 
gan, George S. Shinnick and C. C. Williams. The board of direc- 
tors elected the following officers: president, P. L. Saltonstall; vice- 
president, S. Reed Anthony; secretary, C. C. Williams; treasurer, 
Chauncey Eldridge; assistant treasurer, Nathan Anthony. Reports 
of both roads showed increased earnings. For the year ending 
December 31, 1904, the Columbus, Buckeye Lake & Newark showed 


net earnings of $97,891, and so far this year the estimates of 


increases have been largely exceeded, 
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TELEPHONE AND TELEGRAPH. 


CORNING, N. Y.—The Watkins Telephone Company has about 
completed its extension to Tyrone. 


JACKSONVILLE, FLA.—The Southern Bell Telephone Company 
will expend $45,000 in improving its lines. 


OGDENSBURG, N. Y.—The Central New York Telephone and 
Telegraph Company has opened its new exchange. 


TOWANDA, PA.—The New York & Pennsylvania Telephone and 
Telegraph Company is rebuilding its lines in Towanda. 


ONAWA, IOWA—At the special election held in Moorhead a 
franchise was voted to the New Monona Telephone Company. 


DENVER, COL.—The Colorado Telephone Company has been 
authorized to install a telephone exchange in the state capitol. 


LITCHFIELD, MINN.—A new franchise has been granted to 
the Tri-State Telephone and Telegraph Company for thirteen years. 


PORTAGE, WIS.—The right of way for the new telephone line 
from Madison to Stevens Point has been bought through Portage. 


MEXICO, MEXICO—A new telephone line has been inaugurated 
between the city of San Luis Potosi and the Villa de Armadillo. 


WILMINGTON, N. C.—It is the purpose of the Postal Telegraph 
company next year to build large additions to its system in eastern 
Carolina. 


COVINGTON, KY.—The Independent Telephone Company has 
been given permission to transfer its franchise to the Citizens’ 
Telephone Company. 


PITTSBURG, PA.—The Federal Telephone Company, of McKees- 
port, has decided to close its exchange in that city June 30, and has 
sent out notices to that effect. 


CORONA, CAL.—W. G. Lambert, representing the United States 
Long-Distance Telegraph and Telephone Company,. has been granted 
permission to erect poles and string wires through Corona. 


STERLING, ILL.—The Western Union Telegraph Company nes 
made Sterling the distributing point for all of its lines between 
Chicago and Clinton, Iowa, and between Sterling and Peoria. 


MADISON, MINN.—The Tri-State Telephone Company has a 
large force of men at work constructing the new line that. is te 
be built from Minneapolis to Aberdeen, passing through Appleton, . 


BEAUMONT, TEX.—The work of installing the metallic circuit 
for the telephone system of the Southwestern Telephone and Tele: 
graph Company, which began January 1 last, has been completed. 


PHILADELPHIA, PA.—Farmers of pdhgiass township, Mont- 
gomery County, are organizing a private te-ephone company, which 
will embrace about twenty square miles and have 200 subscribers. 


TAYLORSVILLE, MISS.—The directors of the Smith County 
Telephone Company have arranged to put in an exchange at: Taylors- 
ville and at Raleigh. The line is in operation to Raleigh, via 
Hissop and Bezer. 


PITTSTON, N. Y.—The telephone line which has been built at 
Lincolnville has joined the line at Nortonville, and the two wil 
consolidate with the Hudson River line. A central office will be 
located in the near future. 


WARWICK, N. Y.—Arrangements are being made for the erec- 
tion of a farmers’ telephone line from Vernon to Stockholm. A 
line will also be erected from Stockho:m to Milton and New Found- 
land, and possibly to Butler, N. J. 


CHEYENNE, WYO.—Work has been commenced on the con- 
struction of a new telephone line from Douglas east to Lost Springs, 
Manville and Lusk, opening up eastern Converse County. The new 
line will be fifty-nine miles in length. 


KANSAS CITY, KAN.—The Missouri & Kansas Telephone Com- 
pany at a special meeting voted to increase the number of direc- 
tors from nine to eleven, and authorized the sale of the company’s 
lines in Oklahoma and Indian Territory to the Pioneer Telephone 
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and Telegraph Company, and the purchase of the latter company’s 
lines in Kansas. 


TRINIDAD, COL.—Southern Colorado will soon be placed in 
telephonic communication with Albuquerque, Santa Fe and other 
New Mexico places, as the Colorado Telephone Company’s line 
is nearly completed into Albuquerque. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Exchange 
has purchased two lots, on which to locate its North Side branch 
building. The new telephone building will be a two-story brick 
structure. Work will be commenced at once. 


MEMPHIS, TENN.—Plans have been drawn for an $18,000 
branch exchange at McNeil and Madison streets, to be erected 
for the Cumberland Telephone and Telegraph Company. It is ex- 
pected that the building will be ready for occupancy August 1. 


LITTLE FALLS, N. Y.—The Central New York Telephone and 
Telegraph Company has purchased a plot upon which it will erect 
a fireproof brick structure this summer. Work will also soon be 
begun on the subway for which the company secured a franchise 
some months ago. 


WILSON, N. Y.—The Bell Telephone Company is about to make 
more extensive improvements and additions to its telephone service 
in Wilson. An automatic exchange will be put in. The line will 
be extended along the town line to North Ridge, also to the Daniels 
road and Randall road. 


FRANKLINVILLE, N. Y.—A movement is on foot to form a 
new stock company with $10,000 capital to acquire the Bell tele- 
phone exchanges at Ellicottville, Salamanca, East and West Sala- 
manca, Elksdale, Great Valley, Humphrey Center, Red House and 
Ashford Junction. George E. DeGolia, the present lessee of the 
lines, is back of the movement. , 


UNIONTOWN, PA.—The Big Redstone Mutual Telephone Com- 
pany has been organized in Jefferson township, with H. J. English, 
president; W. B. Hall, vice-president; H. G. Deyermon, secretary; 
G. M. Blythe, treasurer, and James H. Goe, Charles H. Nutt and 
Jacob Bradmon, directors. The company will construct a line five 
miles long to connect with the Tri-State Telephone Company’s line. 


OMAHA, NEB.—The Independent Telephone Company, of Coun- 
cil Bluffs, has chosen Clarence Judson as chief engineer. His 
estimate is that the new plant will involve the expenditure of about 
$200,000, and that about $100,000 will be spent in Council Bluffs this 
summer. The actual work of construction will begin about the 
middle of June, and a force of sixty to seventy men will be employed 
in the city work, and fully as many on the lines outside of town. 


EUGENE, ORE.—A company has been formed for the con- 
struction of a rural telephone line from Blackleg, thirty-five miles 
west of Eugene to Five Rivers, in the extreme northwestern corner of 
Lane County. The officers of the new company are: president, 
G. L. Prindel; vice-president, Clayton Pope; secretary and treas- 
urer, Marion P. Wheeler; directors, James Johnson, Alex Power 
and Lafayette Prindel. The proposed line will be about thirty 
miles long. 


DOVER, DEL.—The consolidation of all the important telephone 
lines of the peninsula and their merger into the Diamond State 
Telephone Company, of Dover, is being planned. The companies 
include the Maryland & Delaware Telegraph and Telephone Com- 
pany, of Wicomico County; Eastern Shore Telegraph and Telephone 
Company, of Caroline County; Onancock Telephone Company, Penin- 
sula Telephone Company and the Atlantic Telephone Company, of 
Virginia. 


ALBUQUERQUE, N. M.—The Mutual Automatic Telephone Com- 
pany, a home institution, has passed to new owners. It is under- 
stood that for the time being it will be under the management of 
W. H. Grear and D. K. B. Sellers, but eventually it will be con- 
solidated with the Colorado Telephone Company. It is stated that 


the Colorado company in a few months will improve its exchange 
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by a larger and more efficient switchboard and make other needed 
improvements. 


SIOUX CITY, IOWA—Negotiations have been concluded for the 
transfer of all the Bills Brothers stock in the Sioux City Telephone 
Company, to a syndicate of Sioux City business men. The Bills 
Brothers stock amounted to about $300,000, while the plant repre. 
sents an actual investment of about $375,000. The following eight 
Sioux City men are the purchasers of the stock: T. Arthur Thomp- 
son, E. W. Rice, William Milchrist, Geo. H. Rathman, Geo. C. Scott 
W. P. Manley, F. L. Eaton and T. A. Black. ' 


LOS ANGELES, CAL.—Important extensions through southern 
California are planned by the United States Long-Distance Tele- 
phone Company, of Los Angeles. A large appropriation has been 
made and work will be pushed during the coming summer. New 
points will be San Diego, Capistrano, Oceanside, Pomona, San 
Bernardino, Covina, Monrovia, Redlands, Riverside and Long Beach. 
Thirty exchanges and 110 toll stations are now connected, giving 
Los Angeles connection with nearly 40,000 telephones. 


AUSTIN, TEX.—At the annual meeting of the board of diree- 
tors of the Texas Telephone and Telegraph Company the follow- 
ing officers were elected: president and general manager, C. C. 
Gibbs, of San Antonio; vice-president, W. R. Hamby, of Austin: 
superintendent, A. G. Miller, of Llano. The directors authorized 
the construction of important extensions. This company is now 
extending its system to Brady and Georgetown, and recently com- 
pleted extensions to Castell and other places. Its lines now aggre- 
gate 700 miles. 


BAY CITY, MICH.—The Northeastern Telegraph and Telephone 
Company, which operates telephone wires from Bay City to Alpena 
and Cheboygan, along the Detroit & Mackinac, and along the Michi- 
gan Central north nearly to Mackinaw, to which it is building, has 
filed in Wayne county a trust mortgage for $150,000 to secure a 
bond issue of that amount. The money raised is to be used in 
extending the system in the various counties from this city north. 
The company connects at Bay City with the Michigan State Tele- 
phone Company. ‘ 


SCHENECTADY, N. Y.—The annual meeting of the Home Tele- 
phone Company was held recently. The directors were reelected 
as formerly, with the exception of J. F. Deems and E. E. Will- 
iams who are succeeded by Homer Strong and J. W. Smitley. 
The officers elected for the ensuing year by the directors are: 
Charles F. Veeder, president; Irving H. Griswold, vice-president; 
Sam M. Strong, secretary; Evans S. Kellogg, treasurer. A large 
amount of new ‘cable work was authorized and will be installed 
at once to accommodate the growing list of subscriptions. 


MEADVILLE, PA.—Representatives of independent telephone 
companies of Western Pennsylvania met at Cambridge Springs re- 
cently, and organized the Western Pennsylvania Independent Tele- 
phone Company. Twenty-two telephone companies were repre- 
sented, including Pittsburg, Cleveland, Buffalo, Erie and other con- 
cerns. These officers were elected: president, Frank Hart, of the 
Pittsburg & Allegheny Telephone Company, Pittsburg; secretary, 
H. B. Mitchell, Emlenton; treasurer, John H. Wright, Jamestown, 
N. Y. Contracts were let for additional wires between Meadville 
and Pittsburg and Meadville and Cleveland. 


BELOIT, WIS.—The Beloit Telephone Company recently de- 
clared a dividend of four per cent at its annual meeting. The stock- 
holders were enthusiastic at the showing made by the directors and 
management for the past year. The same board of directors was 
unanimously reelected. The company made fourteen per cent on the 
stock during the past year. The amount remaining after the pay- 
ment of the dividend will be left in the treasury for future extension 
and improvements. The officers chosen were as follows: president, 
Rev. M. J. Ward; vice-president, W. H. Grinnell; treasurer, W. N. 
Brittan; secretary and manager, Alfred Slater. Much of the success 
of the company’s operation is due to the remarkable work. of Mr. 
Slater in developing new business and in improving the physical 
condition of the property. 
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PERSONAL MENTION. 


MR. HERMAN W. DELONG has resigned his position as manager 
of the Bell Telephone Company at Dansville, N. Y. 


MR. WILLIAM S. BARSTOW, consulting engineer, of 56 Pine 
street, New York, has recently returned from an extended trip to the 
Pacific coast. 


MR. H. H. HENSHAW has resigned his position as secretary and 
treasurer of the Montreal Light, Heat and Power Company. He will, 
in future, be general manager in Canada of the Allis-Chalmers- 
Bullock Company, Limited, Milwaukee, Wis. 


MR. ARTHUR J. HAYCOX has tendered his resignation as 
superintendent of the street railway department of the Mansfield 
(Ohio) Railway, Light and Power Company. Mr. Haycox has been 
connected with the street railway company since its organization. 


MR. HARRISON R. FEHR, of Philadelphia, Pa., has been elected 
president of the Easton Transit Company, succeeding Mr. W. Hinkle 
Smith, of Philadelphia, Pa. Mr. Fehr, for the past year, has been 
general manager of the company, and will now fill both positions. 


MR. H. H. KELLOGG has taken charge of the winding and 
repair department of the Doubleday-Hill Electric Company, of Pitts- 
burg. He formerly was connected with the winding department 
of the Siemens-Halske Company, and also with the same department 
in the Westinghouse Electric and Manufacturing Company. 


MR. C. J. H. WOODBURY, assistant engineer of the American 
Telephone and Telegraph Company, Boston, Mass., will deliver the 
address to the graduating class of the Thomas A. Clarkson 
Memorial School of Technology, Potsdam, N. Y., at the sixth annual 
commencement,. June 9. His theme will be “The Engineer as an 
Economist.” 


MR. ALFRED B. NELSON has taken the position of chief engi- 
neer of the Lancaster & Easton Street Railway Company. He will 
have charge of the construction of that road. He was formerly 
chief engineer of the Trenton, New Hope & Lambertville Trolley 
Company, with headquarters at Lancaster, and is well known in 
railway circles as a constructor of great ability. He built the 
Trenton, Lawrenceville & Princeton railway and the Yardley, Morris- 
ville & Trenton railway, and located the line from Yardley to New- 
ton, Pa. 

OBITUARY NOTICES. 


MR. FRANKLIN LEONARD WAINWRIGHT POPE, son of the 
late Franklin Leonard Pope, and nephew of Ralph W. Pope, secre- 
tary of the American Institute of Electrical Engineers, died at 
the home of his sister, Mrs. George W. Shirk, at Cornwall, 
N. Y., May 27. Mr. Pope was born in Elizabeth, N. J., July 29, 
1880, and graduated from Amherst College in 1903. He was on the 
staff of the assistant signal engineers of the Pennsylvania Rail- 
road, but failing health compelled him to resign September, 1904. 
He spent the winter at Saranac Lake, but the change was not bene- 
ficial. He was greatly interested in railroad work, and gave every 
promise of a brilliant future. 


MR. J. P. McKINSTRY, treasurer of the Cleveland Telephone 
Company, Cleveland, Ohio, died at his home in Lakewood on May 11. 
Mr. McKinstry was sixty-three years old, and was born in Cleveland. 
He was a telegrapher in his early youth, and was employed in 
1859 with the Lake Shore Railroad. In 1863 he became connected 
with the Western Union Telegraph Company. When the Cleveland 
Telephone Company was formed he was elected treasurer, and held 
this position until the time of his death, at which time he was 
in charge of that division of the Bell Telephone comprising the 
Sleveland district, the northwestern and southwestern districts, 
the states of Minnesotd, the Dakotas, Texas and Arkansas: He was 
a member of the Masonic fraternity, the Cleveland Chamber of 
Commerce, and was affiliated with the Colonial and Electric clubs 
of Cleveland. 


BARON ALPHONSE DE ROTHSCHILD, head of the Paris 
branch of the great banking house, died on May 26, in Paris, of 
bronchitis. Baron Alphonse de Rothschild was the third son of 
Baron James de Rothschild, founder of the Paris house. Baron 
James died in 1868, leaving four sons—Edward, Gustave, Alphonse 
and Nathaniel. Edward, the eldest, became the head of the partner- 
ship. At his death in 1880 the firm was reorganized with a capitali- 
zation of 50,000,000 francs. Baron Alphonse then became the head, 
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and from that time until his death was a great figure in the finan- 
cial affairs of Europe. Baron Alphonse was born on February 1, 
1827. He married a daughter of his cousin, Baron Lionel, of the 
English house of Rothschild, and leaves three children—Bettina, 
Beatrix and Alphonse. A grandson, Alphonse, visited this city last 
December. Baron Alphonse was considered by bankers to be 
the leading spirit of the Rothschilds in their relations with the 
governments of Europe. He financed the indemnity paid by France 
to Germany after the Franco-Prussian war, and his dealings in 
Italy included the finances of both the government and the vatican. 
The house also has large interests in Spain, and largely controls 
Austrian railroad development. The industrial holdings of the 
house include the petroleum fields of Baku. The house has also 
had large dealings in American securities through the Belmonts, 
and has extensive interests in mines in California. The baron 
was a prominent figure in the turf world, and his horses have won 
some of the classic races in Paris and England. He spent a great 
deal of money on works of art, and entertained lavishly in his town 
house in the Place de la Concorde. He also contributed liberally 
to charities. He was a member of the institute, regent of the Bank 
of France, and commander of the Legion of Honor. He was also 
an honorary member of the National Electric Light Association. 


ELECTRICAL SECURITIES. 


The business world and the stock market are now so closely 
interested that ordinarily we are inclined to believe that a condi- 
tion such as has obtained for some weeks in the stock market 
either portends a slackening of industrial progress or the reaction 
of a prior period of depression. The latter is, at the present time, 
out of the reckoning, for while there has been a pause in the 
march of industrial development, this has never, within the past 
two years, even approached the dimensions of a halt. And, on the 
other hand, the indications do not warrant a belief that we are 
approaching a period of retrogression. The result of the long- 
pending sea-battle between Russia and Japan will, it is hoped, 
hasten negotiations for an ending of hostilities, which will have 
a beneficial effect upon both home and foreign markets. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 27. 


New York: Closing. 
Marcgeny Tamme ERGO io coc sc dccw sce cadas 58% 
CORMINIEREOEY CNIS ccc cen ccstacutecdeeduaes 185 
COMGIEN OMCORNG cdc cndeccdcs cde dcedeseans 170 
Interborough Rapid Tramsit................ 201 
Bg RG gO)” 200 
Manhattan Wlevated................cccecees 161% 
Metropolitan Street Railway............... 114% 
New York & New Jersey Telephone........ 171 
Westinghouse Manufacturing Company..... 190 


The Kings County Electric Light and Power Company paid a 
dividend of 2 per cent on June 1. 


Boston: Closing. 
American Telephone and Telegraph....... 137% 
Edison Electric Iluminating................ 242 
WER IRR EES “TEIGOEN IO es 6 oo sk ccciceeccecaces 58% 
New England Telephone..............2ee08. 136 


Western Telephone and Telegraph preferred 98 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common .......... 717% 
Electric Storage Battery preferred ......... 717% 
Phiifadetpiiia: TIGctrie .. ccc cee cicccceccccs 10 
Philadelphia Rapid Transit ................ 31 
United Gas Improvement.................6. 103 

Chicago: Closing. 
CIGAR ROIOUMOUG. Sy cn ids sce teetsedeceeuias 133 
CCR IR EAGRG nd occ cc ccccccccccccees 155 


Metropolitan Elevated preferred............ 62 


National Carbon common ....:......csceeee 60 
National Carbon preferred ................. 115 
Union: Traction COMMON. < co oscccccccccccns 7% 
Dee eg 0 a a re 37 


Directors of South Side Elevated have declared the regular 
quarterly dividend of 1 per cent, payable June 30. Books close 
June 19 and reopen July 1. 
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NEW INCORPORATIONS. 


LONOKE, ARK.—Jacksonville Telephone Company. $10,000. 


DES MOINES, I0OWA—Oak Grove Telephone Company. $1,000. 


PRIMROSE, I0WA—Northwestern Telephone Company. $2,000. 


GOWRIE, I0OWA—The Lena-Gowrie Mutual Telephone Company. 
$15,000. 


AUSTIN, TEX.—Western Telephone Company. Increased from 


$30,000 to $60,000. 


COLUMBUS, OHIO—tUlrichsville & New Comerstown Railway 
Company. $10,000. 


PRINCETON, ILL.—Bureau County Independent Telephone Com- 
pany. Increased from $120,000 to $200,000. 


ALBANY, ME.—Albany Telephone and Telegraph Company. 
$3,000. Officers: president, A. G. Bean; treasurer, L. J. Andrews. 


ALBANY, N. Y.—Livingston Telephone Company. $200,000. 
Incorporators: William Kramer, J. H. Jackson, Frank Fielder, 
Dansfield. 


WHEATLAND, N. D.—Wheatland Telephone Company. $15,000. 
Incorporators: E. Q. Powlison, B. H. Powlison, J. W. Mitchell, all 
of Wheatland. 


SALT LAKE CITY, UTAH—Cramer Electric Company. 
President, Lee Cramer; vice-president, Hugh Cramer; 
and treasurer, John Cramer. 


$50,000. 
secretary 


LEBANON, OHIO—The Loveland Citizens’ Electric Company. 
$100,000. Incorporators: H. C. Hubbell, C. B. Vandervort, Joseph 
Spaeth, H. S. Stevenson and H. C. Ramsey. 


WILLISTON, N. D.—Great Northern Telephone Company. $50,- 
000. Incorporators: J. J. Delaney, H. C. Delaney, L. H. Dow, of 
Williston, and George Dow, of Madison, Wis. 


BOSTON, MASS.—United Automatic Lighting Company. To 
deal in lighting systems, etc. $100,000. President, George W. 
Faulkner, Cambridge; treasurer, Harris B. Mitchell, Malden. 


YONKERS, N. Y.—The Lawrence Park Heat, Light and Power 
Company. $50,000. Incorporators: William Van D. Lawrence, 
New York city; Joseph J. Laanin, Arthur W. Lawrence, Bronxville. 


DES MOINES, 10WA—Cedar Rapids & Marion Telephone Com- 
pany; increased to $300,000. Farmers’ Mutual Cooperative Society, 
of Lester, Lyon County; $25,000; incorporator: Henry Schwenck. 


STAUNTON, VA.—Virginia Valley Traction Company. $25,000. 
President, H. B. Sproul, Staunton; vice-president, J. Frank Clem- 
mer, Middlebrook; secretary and treasurer, H. G. McGary, Middle- 
brook. 


DES MOINES, I0OWA—Vincennes & Wayland Telephone Com- 
pany; $3,000; incorporators: L. W. Sargent and others. The Com- 
munia Telephone Company; $1,500; incorporators: H. D. Cord 
and others. 


FRANKFORT, KY.—Fort Hill Telephone Company; $500. The 
Cumberland Railway Company, of Knox County; increased from 
$30,000 to $100,000. Hanke & Folsom Telephone Company, of Grant 
County; $500. 


UTICA, N. Y.—The Coventry & Greene Telephone Company. 
$1,000. George O. Williams, Dr. Frank Burton, Matthew F. Smith, 
Frank B. Willoughby, Frank Brachler, Jerome Watrous and 
William Wiley. 

SACRAMENTO, CAL.—Sacramento Southern Railroad Com- 
pany. $3,000,000. Directors: I. W. Hellman, Jr., Charles Holl- 
brook, J. M. Israel, C. A. Harp and John C. Kirkpatrick, all of 
San Francisco. 

SAN BERNARDINO, CAL.—Holton Power Company. To fur- 
nish power for general purposes to the town of Holton. $500.000. 
Directors: W. F. Holt, C. S. Lombard, C. A. Barker, A. G. Hub- 
bard and M. M. Phinney. 


SPRINGFIELD, ILL.—Kirkwood Electric Company; $12,000; 
Mount 


incorporators: J. F. White, J. F. Kyler, R. M. Houston. 
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Pleasant Telephone Company; $10,000; incorporators, S. oO. Stout 
U. G. Ragsdale, James F. Dick. ’ 


ALBANY, N. Y.—General Public Service Corporation; $2,000,000. 
Universal Service Company; $1,000,000; to furnish gas and elec- 
tricity; directors: Frederick H. Toden, William C.- Dreyer anq 
Samuel H. Gainberg, of New York city. 


TUSCUMBIA, ALA.—The Mussel Shoal Electric Company. $10,- 
000. Incorporators: Thomas H. Jackson, of Memphis, Tenn.; 
Oakley H. Bynum and John H. Harris, of Courtland, Ala.; James 
Jackson, of Tuscumbia, Ala., and others. 


WILMINGTON, DEL.—The Wilmington Electric Light anq 
Power Company. $1,000,000. Incorporators: Horace W. Cause, 
Samuel K. Smith, Henry P. Scott and Charles C. Kurtz, all of 
Wilmington, and George R. Webb, of Baltimore. 


HELENA, MONT.—Rocky Mountain Development Company. To 
generate electricity for light and power, to deal in electric light 
and power plants, etc. $50,000. Incorporators: Frank L. Sizer, 
A. W. Martin and L. K. MacNeil, all of Helena. 


FRANKFORT, KY.—The Georgetown Water, Light, Heat and 
Power Company, of Georgetown. $250,000. Incorporators: David 
J. Hauss and Ross Holtzman, of Cincinnati; R. W. Nelson and 
F. X. Long, of Newport, and S. L. Allen, of Georgetown. 


PORTLAND, ME.—The Champlain Valley Telephone Company. 
Formed for the purpose of constructing, owning, maintaining and 
operating telegraph and telephone lines in other states than Maine 
$150,000. Officers: president, F. W. Story, Boston, Mass.; treas- 
urer, Charles H. Adams, Portland. 


JERSEY CITY, N. J.—National Light and Improvement Com- 
pany. To construct and operate plants for the supply of gas and 
electricity, also street railways, waterworks, telephone lines, etc. 
$2,000,000. Incorporators: Henry C. Scott, St. Louis; Louis B. 
Dailey and Thomas F. Barrett, Jersey City. 


ALBANY, N. Y.—Troy Public Service Company. Operations to 
be carried on in Troy, Rensselaer, Poestenkill, North Greenbush, 
Sand Lake, East Greenbush, Colonie, Green Island, Watervliet, 
Albany and Cohoes. $100,000. Directors: Michael F. O’Connor, 
Charles S. Aldrich and Edward Murphy, 2d, of Troy. 


INDIANAPOLIS, IND.—Marion, Bluffton & Eastern Traction 
Company. To build a line connecting Liberty Center, Warren and 
Van Buren in Wells, Huntington and Grant counties. $30,000. 
Directors: Frank McGovern, Robert J. Cummins, Louis C. Justus, 
F. Van Tuyl, William Edwards, Joseph H. Edwards, Herbert J. 
North. 


ALBANY, N. Y.—The Northern Westchester Lighting Company, 
of Ossining. To supply gas and electricity for light, heat and power 
purposes. $1,000,000. Directors: William J. Bagnell, Louis B. 
Grant and James H. Hagerty, of Brooklyn; Charles T. Lark and 
Ashley T. Cole, of New York, and Alexander Keogh, of New 
Rochelle. 


ALBANY, N. Y.—The Interinsular Heat, Light and Power Com- 
pany, of New York city. To operate in the boroughs of Richmond 
and Queens, New York city, and in various towns and villages in 
Nassau and Suffolk counties. $500,000. Directors: John Eckhard, 
of New York city; E. D. McLean, of Yonkers, and Edward A. 
Kracke, of Brooklyn. 


AUSTIN, TEX.—Galveston Electric Company. To construct and 
operate electric railways, also to own and construct union depots. 
$2,000,000. Incorporators: G. E. Tripp, of Boston; M. M. Phin- 
ney, of Dallas; E. B. Parker, A. W. Q. Birtwell, of Houston; Sealy 
Hutchings, W. C. Ansell, E. D. Cavin, E. M. Robertson, R. B. 
Wilkins and Ballinger Mills, of Galveston. 


ALBANY, N. Y.—The Hanover Light and Power Company, of 
Albany. To furnish gas and electricity for light, heat and power 
purposes to public and private interests in all cities and villages 
of the state. $2,000,000. Directors: Edmund G. DuMazuel, Fred- 
erick K. Morris, Frank B. Pierce, Francis A. Huck, John D. 
Fearhake, Charles A. Voetach, Wesley Farrington, Arnold L. Davis 
and William C. Janney, of New York city, and William Brower 
and Maurice S. Decker, of East Orange, N. J. 
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LEGAL NOTES. 


SUIT FOR ALLEGED INFRINGEMENT OF SINGLE-PHASE, 
ALTERNATING-CURRENT MOTOR PATENTS—Suit was filed on 
May 13 by the St. Louis Union Trust Company, as trustee, and the 
Wagner Electric Manufacturing Company, as licensee, against the 
Century Electric Company, of St. Louis, for alleged infringement 
of United States Letters-Patent Nos. 458,162, 530,176 and 530,177. 
These are patents pertaining to the Wagner company’s type of 
single-phase, alternating-current motor. The Wagner company has 
an exclusive license from the St. Louis Union Trust Company as 
trustee for the owner of these patents. 


NEW YORK TELEPHONE COMPANY UPHELD IN REFUSAL 
TO SUPPLY TELEPHONE SERVICE—In Part I, Special Term, 
Supreme Court of the State of New York, application was made 
to Justice Samuel Greenbaum for a mandamus requiring the New 
York Telephone Company to furnish telephone service to a client 
who announced that he was engaged in the business of furnishing 


“news of all descriptions to athletic associations, hotels, etc.” The 
company had refused his request for service on the ground that 
his place had been raided by the police, who removed the tele- 


phones then there and arrested several persons on the charge 
of betting on horse-races, ete., in violation of section 351 of the 
Penal Code. Although unable to convict these persons so arrested, 
the police officials, in affidavits made in opposition to the applica- 
tion for a mandamus, alleged facts indicating the truth of their 
charge that the law mentioned had been violated. Justice Green- 
baum rendered the following decision: ‘“‘the opposing affidavits 
show that the telephones were originally removed by the police 
under circumstances establishing that they were used for the 
purpose of selling pools, in violation of section 351 of the Penal 
Code. Mandamus will not lie upon such a showing. Motion denied 
with $10 costs.” 


EDUCATIONAL NOTES. 


WORCESTER POLYTECHNIC INSTITUTE—The following 
programme has been announced for commencement week, 1905: 
Sunday, June 4, 7.30 p. m., the baccalaureate sermon by the Rev. 
Francis J. Van Horn, in Central Church, Institute Road. Monday, 
June 5, 11 a. M., the entrance examinations begin in Boynton Hall. 
Tuesday, June 6, 8 Pp. mM., the annual commencement lecture will 
be given in the lecture room, mechanical engineering laboratories, 
by Mr. W. W. Bird, professor of mechanical engineering and direc- 
tor of the Washburn shops of the Worcester Polytechnic Institute: 
subject “The Labor Problem from an Engineer’s Point of View.” 
Wednesday, June 7, 3 p. M., the hydraulic testing plant at Chaffins 
in full operation; a four-stage centrifugal pump, an eighty-horse- 
power horizontal turbine, a turbine flow recorder, a pitometer of 
latest design and a Pelton wheel-current meter, under test; 8 to 
10 p. M., the president’s reception to the alumni and senior class. 
Thursday, June 8, 10.30 a. M., graduating exercises in the assembly 
room, Boynton Hall. Commencement address by Dr. Robert 
Fletcher, director of the Thayer School of Civil Engineering, Dar- 
mouth College; subject “A Definition of Engineering Education;” 
1 p. M., the alumni dinner, at the institute, followed by the annual 
meeting of the alumni association. The buildings and laboratories 
of the institute, including the dormitory of Newton Hall, 2 State 
street, will be open for inspection on commencement day. 


NEW MANUFACTURING COMPANIES. 


WHEELING, W. VA.—The charter of the Home Electric Com- 
pany has been filed in the county clerk’s office. The company is 
capitalized at $10,000, and will engage in a general electrical con- 
struction business, manufacturing and installing electrical ma- 
chinery, appliances, etc. The incorporators are J. C. McCurdy, 
V. McCoy, of Woodsdale; George J. Gibson, of Greggs, and W. P. 
Keyser, of Wheeling. 


EVANSVILLE, IND.—The Evansville Battery and Electrical 
Company has been incorporated with a capital of $100,000. The 
directors and incorporators are Willis F. Copeland, Albert F. 
Karges, John C. Zutt, Louis A. Daus and Henry C. Porter. The 
purpose of the company, as stated in the articles of incorporation, 
is the manufacture and sale of electrical storage batteries, vehicles 
and all classes of electrical devices and machines. 
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ELECTRIC LIGHTING. 


ABERDEEN, S. D.—Local business men will install a new elec- 
tric lighting plant. 


MINNEAPOLIS, MINN.—Moorhead will expend $2,000 in enlarg- 
ing its electric light plant. 


PLEASANTVILLE, N. J.—The Shore Electric Light Company 
has sold its plant to the new Atlantic City company. 


HAGERSTOWN, MD.—The Harpers Ferry Electric Company 
has asked permission to construct a line for the purpose of fur- 
nishing electric light to Weverton, Sandy Hook, Brunswick, Knox- 
ville and other towns in that section. 


DAYTON, OHIO—The Dayton Lighting Company has mortgaged 
its entire property to the Colonial Trust Company for a sum of 
$2,500,000. The sum of $2,500,000 is to be let out in 2,500 bonds of 
$1,000 value each, bearing four per cent interest. 


SHREVEPORT, LA.—A report has been made by J. F. McCulloch, 
of St. Louis, in which the cost of a municipal light plant is placed 
at $171,000. The plant would have a capacity of 10,000 incandescent 
lamps, and 200 arc lamps. It is probable that the city will take 
steps to build the plant. 


LYNN, MASS.—The Lynn Gas and Electric Light Company has 
been authorized to issue 2,300 additional shares of capital stock 
at $200 per share. Floating debt will be paid by the use of 600 
shares and the proceeds of the remaining 1,700 shares will be used 
to pay for enlargement of the plant. 


BOSTON, MASS.—The Cambridge Gas Light Company has been 
authorized to issue 1,200 additional shares of capital stock at $200 
a share. The proceeds of 500 shares will be used to take up the 
floating debt, and the proceeds of the remaining 700 sfiares will be 
used to pay for additions to the plant since April 1, 1905. 


GREEN BAY, WIS.—Green Bay Gas and Electric Company will 
expend $200,000 for improvements in the gas and electric service 
during the year. Officers have been elected as follows: president, 
William Mainland, of Oshkosh; vice-president and treasurer, Sin- 
clair Mainland, of Green Bay; secretary, H. Fisk, of Green Bay. 


ARMOUR, S. D—A twenty-year lighting and heating franchise 
has been granted to Fred L. Kellogg. Work must be commenced 
before September 15 and the plant must be in operation by May 1, 
1906. The city retains the right to purchase the plant on January 
7, 1915, or on January 1 of any year thereafter for a period of 
five years. 


FALL RIVER, MASS.—The Fall River Electric Lighting Com- 
pany will increase its capital stock from $350,000 to $600,000 to 
obtain funds to construct a new generating plant. The president 
of the company has petitioned the gas and electric light com- 
missioners of the state for authority to make the increase and to 
carry out the plans for the new work as proposed. 


MEMPHIS, TENN.—A committee has been appointed by Mayor 
Williams to carry out the provisions of the act which authorizes the 
city to issue $1,000,000 bonds in order to build a municipal electric 
light plant. The General Electric Company has offered to furnish 
light to the city at eight cents per kilowatt-hour. The present price 
paid to the Memphis Consolidated Gas and Electric Company is 
twelve cents per kilowatt-hour. 





INDUSTRIAL ITEMS. 











THE REEVES ENGINE COMPANY, Trenton, N. J., has moved 
its Chicago office from 1612 Monadnock Building to 805 Ellsworth 
Building, at 355 Dearborn street. The telephone number, Harrison 
5060, has not been changed. Mr. Joseph B. Hall is the manager of 
the Chicago office. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, II1., 
is calling attention to the Allen commutator lubricant in a neat 
mailing folder. This commutator lubricant appears to be doing lots 
of good wherever it is being used. The Aller soldering stick and 
soldering fluxes are also making more friends every week. 


THE CRESCENT COMPANY, manufacturer and manufacturers’ . 
agent for electrical specialties, announces that it has moved to its 
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new factory at Valparaiso, Ind. At this new location the company 
has much better facilities for the manufacture of its “Crescent” 
coloring fluid, “Crescent” soldering fluxes and other specialties. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., are dis- 
tributing some attractive literature descriptive and illustrative of the 
“P.&S.” standard sockets for 250 volts. These sockets are made 
according to the latest requirements of the National Electric Code. 
Price lists giving quotations on various quantities will be furnished 
upon application. 


THE SPLITDORF LABORATORY, 17-27 Vandewater street, New 
York city, is carrying on an extensive business of model-making 
and experimental work and engineering of a strictly high-class 
nature. The company has a fully equipped machine shop, and will 
send a representative, for conference as to the best means for 
developing apparatus, on request. 


THE EWING-MERKLE ELECTRIC COMPANY, 1106 Pine street, 
St. Louis, Mo., is distributing an attractive publication designated 
as the “Everbest” magazine. This magazine calls attention, in a 
pleasing way, to various specialties which the Ewing-Merkle com- 
pany handles. The advertising literature is supplemented by selec- 
tions from numerous current publications. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis.,.will be pleased to send leaflets No. 131 and 
No. 143-A, to any one interested in the problem of factory ventila- 
tion. These leaflets discuss the subject of ventilation by means of 
motor-driven fans and blowers, pointing out the essential features 
which make for convenient and economical service. 


THE CONDUIT ELECTRICAL MANUFACTURING COMPANY 
has opened an office at 39 Cortlandt street, New York city, under the 
management of Mr. Fred W. Nason. This company’s main office 
and factory are at Boston. It manufactures a complete line of 
circuit-breakers; also oil-switches and complete central station 
switchboard equipments for both direct and alternating-current 
service. 


THE BRISTOL COMPANY, Waterbury, Ct., has issued cata- 
logue No. 28, describing its direct-recording thermometers In this 
edition the company has classified thermometers according to the 
principles upon which they depend for their operation. The ther- 
mometers cover all ranges up to 1,200 degrees Fahrenheit, and 
have been so arranged as to make it convenient for a prospective 
user of these instruments to easily select the one best adapted to 
any special condition. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Walker, Minn.; Susque- 
hanna, Pa.; Coalville, Utah; Mt. Vernon, Ind.; Hayden, Ind.; Ve- 
lardena, Mexico; American Fork, Utah; Lyons, N. Y.; Columbus, 
Ohio; Atlantic, lowa; Ishpeming, Mich.; Scotts Hill, Tenn.; Chinock, 
Mont.; Paris, Tenn.; Toronto, Ontario; Maquoketa, Iowa; Wray, 
Col.; Lowry, Minn.; San Antonio, Tex.; Cuymon, Okla.; Rochester, 
N. Y.; Park City, Utah. 


THE NATIONAL BATTERY COMPANY, Buffalo, N. Y., will 
have an extensive exhibit in the rotunda of the Brown Palace Hotel, 
Denver, Col., during the convention of the National Electric Light 
Association. The exhibit will be in charge of Mr. J. Walter Gillette, 
general sales manager. The company has closed a contract with 
the Syracuse & Suburban Railroad Company, of Syracuse, N. Y., 
to install an electric storage battery consisting of 240 cells of type 
W-S unit accumulator in W-15 glass jars. This battery wil! be 
installed out on the line at DeWitt, to boost the voltage at that point 
and help carry the heavy summer load. This installation is now 
under way. 


THE AITON MACHINE COMPANY, 39 Cortlandt street, New 
York city, has been incorporated under the laws of New Jersey 
for the manufacture and sale of machinery covered by the patents 
of Mr. Thomas A. Aiton, for all classes of wire, insulation, cabling 
and rubber machinery. The company is now established in connec- 
tion with the Marine Engine and Machine Company, with works 
at Harrison, N. J. Mr. Aiton announces that his business, recently 
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conducted in conjunction with the Chase Machine Company, of 
Cleveland, Ohio, has been dissolved. The factory facilities provide 
for prompt execution of orders of any size. The officials of the Aiton 
company are Mr. Gardiner C. Sims, president; Thomas A. Aiton 
vice-president; Arthur S. Beves, secretary and treasurer. 


THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, Ill., is enjoying a very busy season. Owing 
to this rush, Mr. C. F. Ziegler, president of the company, will 
be unable to attend the Denver convention of the National Electric 
Light Association, but will be represented by Mr. L. A. Bennett, 
who will have headquarters on the eighth floor of Brown’s Palace 
Hotel. Mr. Bennett is well known among the electric fraternity 
and will make a valuable substitute for Mr. Ziegler. He will have 
a number of the celebrated “Reco” and improved Reynolds flashers 
on exhibition and will take pleasure in explaining their features 
to all who are interested. This will be a good opportunity for those 
who attend the convention to see these machines in operation. 


THE CONSOLIDATED ENGINE-STOP COMPANY, 100 Broad- 
way, New York city, is distributing a very attractive folder entitled 
“The Law of Employers’ Liability.” This rehearses a portion of the 
decision by Justice Douglas in the Supreme Court of Rhode Island, 
in the suit of Derosiers versus Bourn, for damages sustained by the 
plaintiff while operating a machine at the works of the Bourn 
Rubber Company, Providence, R. I. The plaintiff was painfully 
injured by coming into contact with some of the running machinery. 
It was proved that the engine was equipped with the “Monarch” 
system, and that, immediately upon the cry of the injured person 
being heard, the engine was stopped by a push-button situated in 
another part of the works. It appeared that no neglect of duty on 
the part of the defendant was shown. The case was therefore re- 
manded to the Common Pleas Division, with directions to enter 
judgment for the defendant. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., announces 
very satisfactory sales of its line of “P-K” panel and entrance cut- 
outs. This line, up to the present time, has comprised eight differ- 
ent styles of cutouts for the use of the contracting engineer. 
These standard “P-K” panel cutouts are used generally where main 
feed wires enter the panel box at the top and the branch circuits 
are carried out at the side of the boxes. The company founé, 
however, that other conditions were to be met, as the contractor 
has often needed to bring his main wires into the side of the box 
and carry the branches out either at the top or bottom. The 
National Electric Code rules for wiring require that switches shall 
be hinged in such a manner that gravity will tend to open instead 
of close them. This rule, in panel-box work, necessitates a new 
lot of these blocks, which the company now has ready for the 
market, with the switches hung as required. Attractive literature 
has been published, which the company will be pleased to send upon 
application. ; 


THE STUART-HOWLAND COMPANY, Boston, Mass., is show- 
ing considerable activity in pushing the sale of its supplies through- 
out the United States and Canada. It has recently established 
agencies in Halifax, Nova Scotia; Winnipeg, Manitoba, and Los 
Angeles, Cal.. It has also added to its force of traveling salesmen 
Mr. J. Brinton Bailey, formerly in the employ of Sampson & Allen, 
contractors in Lynn, Mass., and Mr. J. T. Hessel, for many years 
connected with the Western Electric Company, and more recently 
with the Carleton Chase Company, of New York. The business 
so far this year was considerably in advance of any year in its 
history. This report is confirmed by an observation of the general 
activity around its warerooms, and especially in the shipping 
department. Everything is systematized to accomplish maximum 
results with a minimum of labor. Each clerk has his work laid 
out, and each carries out instructions with a will. The large 
and spacious warerooms are filled to the limit with a well assorted 
stock of railway, telephone and lighting supplies. A further evi- 
dence of this company’s activity is shown in the fact that it has 
recently acquired several valuable exclusive selling agencies. The 
Stuart-Howland Company ranks among the largest electrical supply 
houses in America, and judging from the recent acquisitions to 
its selling department, and to its shipping force as well, there is 
every indication that it proposes to at least keep abreast of 
the procession, 





